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in cardiovascular surgery. The en- 

terprising researcher and clinician 
look eagerly forward into the limitless 
prospect of undiscovered medical and 
surgical knowledge. Organ transplanta- 
tion, the possibility of which is clearly 
visible, must fire the imagination of even 
the most conservative observer. 

In recent years there have been two 
major obstacles to the progress of tissue 
grafting; technical difficulties and, with 
few exceptions, the consistent destruction 
of homografted tissue by the recipient. 
For the past thirty years it has been sus- 
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pected that the failure of organs to sur- 
vive transplantation from one person to 


another has an immunologic basis. Fur- 
ther support of this concept has recently 
been provided by the successful transfer 
of kidneys between monozygotic twins 
and the homografting of skin in patients 
with agammaglobulinemia. With the ad- 
vent of cortisone-like drugs and increas- 
ing understanding of the obscure bio- 
logic incompatibility between host and 
transplanted tissues, the technical prob- 
lems of organ grafting are beginning to 
manifest themselves. It appears that vas- 
cular anastomosis of transplanted organs 
is essential if hypoxia and tissue destruc- 
tion are to be kept at a minimum; for 
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the goal of organ transplantation, after 
all, is improved function instead of mere 
viability, or again, homovital rather than 
homoviable grafts. 

So far as we know, there has never been 
an attempt to graft pancreatic tissue by 
means of vascular anastomosis. Despite 
the many small blood vessels that supply 
the organ in man, a relatively simple tech- 
nie for vascular grafting was devised. 
The real problem, however, was first to 
discover an adequate operation for the 
homotransplantation of the pancreas in 
dogs. 

It was reasoned that if an artery and 
vein of sufficient size, supplying the ter- 
minal small vessels to the gland, could be 
isolated, a vascular anastomosis would be 
feasible. In the dog the pancreas has 
two blood supplies (Fig. 1). The tail 


Fig. 1.—Arterial circulation to the pancreas in 
the dog. 
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of the gland receives its blood from the 
splenic artery which arises from the 
celiac axis. The uncinate process is sup- 
plied by a branch from the craniomesen- 
teric or, as it is generally termed, the su- 
perior mesenteric artery. Two small 
venous tributaries drain the uncinate por- 
tion directly into the portal vein. 


Technic.—Two operating teams and 
tables were used and two dogs were 
laparotomized simultaneously. Sterile pre- 
cautions were utilized throughout. Anes- 
thesia was effected by means of preopera- 
tive sedation with morphine sulfate and 
atropine, and intravenous pentobarbital. 


Necessarily, the donor dog was routine- 
ly killed. A long midline incision was 
used, extending from the ensiform to the 
supravesical area. A lateral extension to 
this incision was then utilized for in- 
creased exposure. The duodenum was 
elevated into the wound, permitting 
visualization of the uncinate process of 
the pancreas along with its blood supply. 
The small pancreaticoduodenal vessels 
were carefully identified, divided and 
ligated. The uncinate process of the 
organ was then divided from the body 
proper and transfixed by means of su- 
tures. All the arterial branches arising 
from the superior mesenteric vessel were 
divided except the one branch supplying 
the pancreas. All veins were likewise 
sacrificed except the two small tributaries 
connecting the pancreas to the portal vein. 
The superior mesenteric artery and the 
portal vein were then cleanly dissected. 
Care was exercised to divide the cranio- 
mesenteric vessel at its point of origin 
before obstructing the venous drainage to 
prevent extensive hemorrhage into the 
gland. The portal vein was then divided 
at least 1.5 cm. craniad and caudad to the 
segment receiving the two venous tribu- 
taries from the pancreas. The specimen 
was removed and placed in a dilute 
heparin and saline solution. The graft 
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was then irrigated with dilute heparin 
through the mesenteric artery until clear 
liquid could be seen emerging from the 
segment of portal vein. Ordinarily it 
required about 50 cc. of solution to clear 
the specimen. 

While the aforedescribed procedure was 
carried out, a second operating team ex- 
posed the lower abdominal and inguinal 
areas of the recipient dog. This appeared 
to be the optimal site for anastomosis, 
since it enabled us to avoid the constant 
trauma to the graft produced by frequent 
motion when the carotid jugular tract or 
the femoral vessels were utilized. More- 
over, it enabled the omentum to build up 
an accessory blood supply to the graft in 
the event of future vascular thrombosis. 
The iliac artery and vein were identified 
on one side and cleared of branches for a 
distance of approximately 3 cm. The 
arterial anastomosis was effected first, 
then the venous, during which the gland 
was flushed and oxygenated several times 
with the recipient’s blood. The vessels 
were sutured with interrupted No. 5-0 
arterial silk. On completion of the anas- 
tomoses the graft invariably returned to 
its original color, and venous blood could 
be seen coursing through the portal seg- 
ment of the transplant into the iliac vein 
of the host. 

Many dogs underwent grafting by this 
technic; in several animals splenectomy 
was also performed. 

Results——All dogs were killed six to 
eight weeks after the grafting. In every 
case thrombosis of the vascular anasto- 
mosis was noted, and the omentum was 
firmly and intimately wrapped about the 
grafted area. Histopathologic examina- 
tion failed to reveal any evidence of sur- 
viving pancreatic tissue in any of the 
dogs. 

The Technic as Applied to Man. _ 
the problem of tissue incompatibility in 
organ transplantation is solved, the tech- 
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Pancress 


Fig. 2.—Arterial supply to the human pancreas. 


nic of pancreatic grafting in man will 
be relatively simple (Fig. 2). The pro- 
cedure is done with great facility on 
postmortem specimens. From the living 
human donor it will be necessary to re- 
move the tail and body of the pancreas, 
with the splenic artery and vein attached. 
These can be anastomosed to the recipi- 
ent’s vessels at a propitious site. The 
graft may even be placed in a virtually 
normal anatomic position, through utili- 
zation of the host’s splenic artery and 
vein. This would involve no sacrifice of 
pancreatic tissue and could be accom- 
plished with minimal difficulty, particu- 
larly if the spleen is removed. The pro- 
cedure in man, however, although tech- 
nically feasible, will have to await bio- 
chemical researches. 


SUMMARY 


The transplantation of organs, one of 
the brilliant goals of surgery, is already 
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becoming feasible on the horizon. 

Two major obstacles to the success of 
tissue graffing have been the technical 
difficulties and the constant immunologic 
destruction of the graft. Both of these 
problems are now being intensively 
studied. 

Vascular anastomosis of the trans- 
planted organ is essential if hypoxia and 
tissue destruction are to be kept at a 
minimum. The ultimate goal is preserva- 
tion of the function of the graft, not mere 
viability. 

To the authors’ knowledge no report 
has ever appeared of an attempt to trans- 
plant pancreatic tissue utilizing a vascular 
anastomosis. 

A technic is described for the vascular 
grafting of the pancreas in dog and in 
man. 

When tissue incompatibility between 
host and donor is better understood, the 
future of thousands of persons with here- 
tofore limited longevity, resulting from 
diabetes, polycystic disease, agenesis, etc., 
may be substantially altered toward 
normal. 


Authors’ Note: We are indebted to Steven G. 
Abrams, D.V.M., Norman Haidy, D.V.M., Robert 
L. Mercer, D.V.M., and Max L. Algase for their 
cooperation in this work. 


ZUSAM MENFASSUNG 


Ein leuchtendes Ziel der Chirurgie, die 
Transplantation von Organen, lasst sich 
heute schon am Horizont als erreichbar er- 
kennen. 

Die gréssten Hindernisse, die dem Er- 
folg im Wege stehen, sind technische 
Schwierigkeiten und die standige immuno- 
logische Zerstérung des Transplantats. In- 
tensive Untersuchungen beschaftigen sich 
zur Zeit mit der Lésung dieser beiden 
Probleme. 

Die Gefissversorgung des verpflanzten 
Organs ist von grundlegender Bedeutung, 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


JULY, 1957 


um die Sauerstoffverarmung und den Ge- 
webszerfall auf ein Mindestmass zu _ be- 
schranken. Das letzte Ziel ist, das Trans- 
plantat nicht nur am Leben sondern auch 
funktionstiichtig zu erhalten. 

Soweit dem Verfasser bekannt ist, gibt - 
es bisher keinen Bericht iiber den Versuch, 
Pankreasgewebe unter Beniitzung von 
Gefassanastomosen zu verpflanzen. 

Es wird eine Technik der vaskularen 
Transplantation der Bauchspeicheldriise 
beim Hunde und beim Menschen beschrie- 
ben. 

Es ist zu hoffen, dass eine erweiterte 
Kenntnis auf dem Gebiete der Unvertrig- 
lichkeit der Gewebe von Spender und 
Empfianger dazu fiihrt, dass die bisher 
beschrankte Lebensdauer von Tausenden 
von Menschen mit Diabetes, polyzystischer 
Erkrankung, angeborenem Fehlen von 
Organen usw. erheblich verlingert werden 
kann. 


RESUME 


Nous commencons a entrevoir les pos- 
sibilités de la transplantation d’organes, 
un des buts éclatants de la chirurgie. 

Les principaux obstacles a la greffe tis- 
sulaire étaient dus a des difficultés tech- 
niques et a la constante destruction im- 
munologique de la greffe. Ces deux pro- 
blémes font actuellement l’objet d’études 
approfondies. 

L’anastomose vasculaire de l’organe 
transplanté est essentielle afin de réduire 
au minimum l’hypoxémie et la destruction 
tissulaire; le but final a atteindre est la 
préservation de la fonction de la greffe et 
non seulement sa viabilité. 

L’auteur n’a trouvé aucune publication 
de tentative de transplantation de tissu 
pancréatique en utilisant une anastomose 
vasculaire. I] en décrit une technique ex- 
périmentée sur ]’animal et sur l’homme. 
Lorsque nous connaitrons mieux la ques- 
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tion de l’incomptabilité tissulaire entre 
hdte et donneur, l’avenir de milliers de 
malades a longévité jusqu’ici limitée (dia- 
béte, affections polykystiques, agénésie, 
etc.) pourra étre considérablement amé- 
lioré. 


RESUMEN 


El trasplance de 6rganos, uno de los mas 
brillantes objetivos de la cirugia, comi- 
enza ya a clarear en el horizonte. 


Hasta ahora los dos obstaculos mas im- 
portantes para el exito de los trasplantes 
han sido las dificultades técnicas ya la de- 
struccién immunologica constante del in- 
jerto. Ambos problemas estan siendo 
ahora resueltos favorablemente. 


Si se pretende reducir a un minimo la 
hipoxia y la destruccién del tejido son in- 
dispensables las anastomosis vasculares de 
los 6rganos transplantados ya que el ob- 
jetivo esencial no es la viabilidad del in- 
jerto sino la conservacién de su funci6n. 
No ha llegado a conocimiento del autor 
ninguna informacion sobre trasplante de 


tejido pancreatico con anastomosis vascu- 


lar. 

En el articulo se describe una técnica 
del injerto vascular de pancreas en el, 
perro y en el hombre. 

El futuro de miles de personas en las 
que es de preveer una vida corta por dia- 
betes, enfermedad poliquistica, agenesis, 
etc., puede se vuelto a la normalidad cu- 
ando sea mejor conocida la cuestién de la 
incompatibilidad entre donante y receptor. 


RIASSUNTO 


Il trapianto di organi, che é una delle 
mete pili brilanti della chirurgia, comincia 
a dimostrarsi realizzabile. I due maggiori 
ostacoli al successo dei trapianti tissurali 
sono rappresentati dalle difficolta tecniche 
e dalla distruzione immunologica del trapi- 
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anto. Entrambi questi problemi sono sotto- 
posti ad un intenso studio. 

Le anastomosi vascolari degli organi 
trapiantati sono un tempo indispensabile 
se si vuol eliminare |’ipossia dei tessuti e 
la loro morte. L’obiettivo ultimo é rappre- 
sentato dalla conservazione della funzione 
del trapianto e non soltanto dalla sua sop- 
ravvivenza; a quanto ne sa |’autore non é 
stato fatto alcun tentativo di trapianto di 
tessuto pancreatico con anastomosi vas- 
colari. 

Viene descritta una tecnica per tale tra- 
pianto, nel cane e nell’uomo. 

Quando si conoscera meglio l’incompati- 
bilita tissurale fra ospite e donatore, il 
futuro di migliaia di persone, la cui vita 
é ora compromessa dal diabete, dalla ma- 
lattia policistica e dalla agenesia del pan- 
creas, potra essere garantito in maniera 
definitiva, 


SUMARIO 


A transplantacaéo de orgads, um dos 
objetivos brilhantes da cirurgia ja comeca 
tornar-se visivel no horizonte, Os dois 
maiores obstaculos ao sucesso do enxerto 
de tecidos tém sido as dificuldades técnicas 
e a constante destruicéo inunologica do 
enxerto. Os dois problemas estéo sendo 
intensivamente estudados na atualidade. A 
anastomose vascular do orgao transplan- 
tado é essencial para que a hipoxia e de- 
strucdo do tecido seja mantida a um mini- 
mo. O objetivo final e a preservacgao da 
funcio do enxerto nao apenas a viabili- 
dade. 

Nao é do conhecimento do autor nen- 
huma publicagéo de intentos de trans- 
plantar tecido pancreatico utilizando uma 
anastomose vascular. A técnica para o 
transplante vascular do pancreas no cao e 
no homem é descrita. Quando a imcom- 
patibilidade entre doador e receptor for 
melhor entendida, o futuro de milhares de 
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pessoas com a longevidade até agora amea- BIBLIOGRAPHY 
cada por condig6es como disbete, doenca p and Vareo, Succes*ful 
policistica, agenesia, etc., pode substan- homograft of skin in a child with agammaglo- 


cialmente ser alterado no sentido ao nor- _ bulinemia, J.A.M.A. 159:713, 1955. 
Favour, C. B.: Symposium on Agammaglobu- 


mal. linemia. Transplantation, Bull. 2:81, 1955. 


. . . What constitutes a civilized community ¢ 
This question would very commonly be answered |,y pvi:.ting to merely material 
tests. A country is civilized if it has much machinery, many mctor cars, many bath- 
rooms and a great deal of rapid locomotion. To these thing:, in my opinion, most 
modern men attach much too much importance. Civilizatiov, in the more important 
sense, is a thing of the mind, not of material adjuncts to the paysica! side of living. 
It is a matter partly of knowledge, partly of emotion. So far 2s know!edge is con- 
cerned, a man should be aware of the minuteness of himself and his immediate en- 
vironment in relation to the world in time and space. He should see hi: « vn country 
not only as home, but as one among the countries of the world, all wi: an equal 
right to live and think and feel. He should see his own age in relation to the past and 
the future, and be aware that its own controversies will seem as strange to future ages 
as those of the past seem to us now. Taking an even wider view, he should be con- 
scious of the vastness of geological epochs and astronomical abysses; but he shou: 
be aware of all this, not as a weight to crush the individual human spirit, but as a 
vast panorama which enlarges the mind that contemplates it. On the side of the emo- 
tions, a very similar enlargement from the purely personal is needed if a man is to 
be truly civilized. Men pass from birth to death, sometimes happy, sometimes un- 
happy; sometimes generous, sometimes grasping and petty; sometimes heroic, some- 
times cowardly and servile. To the man who views the procession as a whole, certain 
things stand out as worthy of admiration. Some men have been inspired by love 
of mankind; some by supreme intellect have helped us to understand the world in 
which we live; and some by exceptional sensitiveness have created beauty. These : 
men have produced something of positive good to outweigh the long record of 
cruelty, oppression and superstition. 
—Russell 
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common intraoral carcinoma with 

which the clinician is confronted. 
Glossal carcinoma can develop and metas- 
tasize with amazing rapidity. Treatment 
must be prompt, thorough and effective in 
order to be life-saving. In 80 to 85 per 
cent of patients who die of lingual carci- 


of the tongue is the most 


noma the disease is limited to the head 


and neck. In only 15 to 20 per cent of 
such patients are visceral metastases pres- 
ent clinically.! If cervical metastases are 
present when the patient is first seen, the 
chances of cure are much less than when 
no metastases are present at the first visit.* 
It behooves the clinician to have in mind 
at the onset of therapy an intelligent plan 
of treatment for the primary tumor and 
for cervical metastases, which may be 
present when the patient is originally seen 
or may develop later. Cervical metastases 
may be treated simultaneously with the 
treatment of the primary lesion, or a pe- 
riod of time may be allowed to elapse be- 
tween the treatment of the primary lesion 
and that of the metastases. There are vari- 
ous methods of treatment of this disease. 
For its eradication we must use one or 
more of the three most effective agents 
known today; namely, surgical treatment, 
radium or roentgen therapy. 

Radium is mentioned here, not radon 
seeds. I have purposely omitted mention 
of radon seeds because, in my opinion, they 
are a poor and ineffective substitute for 

Read at the Tenth International Congress of the Interna- 
tional College of Surgeons, Mexico, D. F., Mexico, Feb. 24-28, 
; Submitted for publication April 17, 1957. 


Carcinoma of the Tongue 


An Outline of Therapy 
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the radium element, and a much more ac- 
curate dosage may be obtained by the use 
of interstitial radium needles, particularly 
for a large tumor. One could, however, 
substitute interstitial cobalt for radium 
wherever radium is mentioned as appli- 
cable. Its effect is practically identical with 
that of radium. 

There is wide divergence of opinion as 
to the best method of treatment of carci- 
noma of the tongue. Some are concerned 
that operation is the only adequate 
method, while some favor irradiation ex- 
clusively.* This is unfortunate, as the size 
of the tumor, its position on the tongue 
and the extent of involvement of adjacent 
structures, such as the floor of the mouth, 
the tonsils, or the mandible, all influence 
the choice. I do not consider any one meth- 
od of treatment suitable in all cases of 
glossal carcinoma if the best possible re- 
sults are to be obtained. 

In order to suggest means of facilitating 
treatment and to coordinate the various 
modes of therapy, the following outline of 
the therapeutic methods used is presented. 
An attempt is made to coordinate these 
three primary methods of treatment, 
namely, radium, roentgen rays and opera- 
tion, and to indicate which is suitable for 
carcinoma arising in various positions in 
the tongue. 

Figure 1 depicts the sections of the 
tongue that are treated by roentgen rays, 
radium or surgical intervention according 
to this plan. One must bear in mind that 
tumors arising from the anterior two- 
thirds of the tongue grow more slowly 
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and metastasize later than do the more 
anaplastic tumors arising from the poste- 
rior third., Less anaplastic tumors may, at 
times, be treated by some form of irradi- 
ation with results equal to those of surgi- 
cal intervention. Anaplastic tumors, how- 
ever, such as those that arise in the pos- 
terior portion of the tongue, cannot be 
treated surgically with results as good as 
those obtained by irradiation. Although 
the indications for the methods of therapy 
in Figure 1 are not hard, fast or absolute, 
one may find, nevertheless, that they are 
extremely valuable in selecting the pri- 
mary therapeutic agent to be used. 

Anterior Portion.—Lesions situated in 
the anterior portion of the tongue are more 
amenable to surgery than are lesions situ- 
ated in the posterior third. The surest 
form of cure of carcinoma is to excise the 
entire tumor and a surrounding area of 
healthy tissue before metastases have 
taken place. This is admirably done when 
carcinoma involves the anterior third of 
the tongue. 

Carcinoma arising on the lateral por- 
tions of the anterior or the middle-third 
of the tongue is more amenable to surgical 
treatment than are lesions situated in or 
near the midline. It is obvious that the 
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anterior third of the tongue, which is the 
more mobile part, is less suited to roent- 
gen therapy than are the more immobile 
middle and posterior thirds. Lesions of 
the anterior third of the tongue are usu- 
ally smaller when first seen than are le- 
sions farther back on the tongue. This 
may, perhaps, be because these lesions are 
felt earlier by the patient, as the anterior 
third of the tongue is more mobile, pro- 
jecting and rubbing against the roof of 
the mouth, the gingivae, the teeth and 
the labial and buccal mucosa much more 
than do the middle and posterior thirds. 
These lesions can, therefore, be detected 
earlier. Carcinoma on the anterior third 
of the tongue is more easily seen by the 
patient. Such a tumor is apt to bleed more 
easily, owing to contact with the previ- 
ously mentioned anatomic structures, as 
well as with spoons, forks, toothbrushes 
and the like. Lesions in the anterior third 
of the tongue can well be treated by surgi- 
cal excision of the primary lesions or by 
low intensity radium needle implantation. 
External irradiation or direct irradiation 
by means of an intraoral cone can be used 
on these lesions, but the patient is apt to 
move the tongue and not to receive the cal- 
culated dose at the tumor site. The moving 


Fig. 1.—Therapeutic agents used in the treatment of lingual carcinoma. 
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Fig. 2 (see text). 


of the tongue is a source of error, both 
with intraoral roentgen therapy and when 
lateral or external fields are being used. 
For this reason, operation or the intersti- 
tial implantation of radium needles is pref- 
erable for tumors in this location. Fitz- 
williams‘ has called attention to the fact 
that the main muscle fibres of the tongue 
radiate upward from the hyoid bone, and 
that carcinoma spreads from the tongue 
downward by infiltrating these muscle 
planes; hence, at operation, recurrences 
may be discovered deep in the floor of the 
mouth because the carcinoma has infil- 
trated farther and deeper than was sus- 
pected. Figure 2 shows the resected an- 
terior portion of a tongue removed from a 
very small carcinoma on the undersurface 
of the anterior third. Note the amount of 
musculature removed. This should be con- 
sidered in performing the operation. Fig- 
ure 3 is a reproduction (retouched) of a 
roentgenogram showing a single plane 
radium implant in a carcinoma arising on 
the tip of the tongue, on its dorsal surface. 
This is an alternate method of treating 
carcinoma arising from this area. 
Carcinoma arising on the undersurface 
of the anterior third of the tongue offers 
no different problem in therapy except 
when the tumor spreads to and involves 
the contiguous floor of the mouth. In 
these circumstances the patient is poorly 
suited to operation and can be well treated 
by interstitial radium implantation or by 
external irradiation, as the anterior por- 
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tion of the tongue is usually relatively 
fixed by the infiltrative tumor to the floor 
of the mouth. When the spread to the 
floor of the mouth also involves the ad- 
jacent mandible, operation is preferable, 
as irradiation is not so effective when bone 
is involved.® 

Middle Third.—When malignant disease 
arises in the middle third of the tongue, 
the attack on the primary lesion may be 
by means of operation, roentgen rays or 
radium. A squamous carcinoma of any 


Fig. 4 (see text). 


Fig. 3 (see text). s 
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Fig. 5 (see text). 


size arising in the middle third of the 
tongue in the region of the midline may 
well be an indication for practically total 
glossectomy, if surgical intervention is 
used as the initial treatment. This can be 
avoided by means of low intensity inter- 
stitial radium implantation, or bilateral 
irradiation of the lesion. Fortunately, 
tumors in this location are rare.* On the 
lateral border of the tongue in its middle 
third, operation may be used; and seldom 
is less than hemiglossectomy indicated 
when this is the initial method of attack 
on the primary lesion. Figure 4 shows an 
elderly man three years after resection of 
the lateral portion of the tongue was done 
for recurrent glossal carcinoma following 
external irradiation to the primary 
growth. The original primary lesion was 
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on the lateral margin of the middle third 
of the tongue. The field irradiated in- 
cluded the upper nodes of the neck. No 
metastases have developed. 

When the primary lesion involves the 
very lateral portion of the middle third 
of the tongue and extends onto the floor of 
the mouth or to the tonsillar area, a par- 
ticular problem is presented. If operation 
is selected as the immediate treatment, an 
in-continuity radical neck dissection should 
be done, together with removal of the pri- 
mary lesion, the intervening tissue and 
the cervical nodes.?’ When the carcinoma 
extends from the lateral surface of the 
tongue to the tonsillar area, a tongue- 
pterygoid type of interstitial radium im- 
plant is well used, if the therapist chooses. 
With this plan two planes of radium nee- 
dles are inserted, one in the tongue and 
one in the pterygoid fossa, thus sandwich- 
ing the tumor between these two planes of 
radium, so that it is crossfired by each. 
Figure 5 is a photograph of a tongue- 
pterygoid type of radium implant with the 
tumor drawn diagrammatically in position 
between the two planes of radium needles. 

External irradiation with lateral portals 
may be used, but teeth, mandible, and in- 
tervening soft tissues offer more chance 
for complications when a tumorocidal dose 
is delivered than when interstitial radium 
is employed. 

Posterior Portion.—Lesions of the pos- 
terior third of the tongue are more effec- 
tively treated by irradiation therapy as a 
primary method of treatment than by sur- 
gical measures. Martin® stated that car- 
cinoma at the base of the tongue should 
be considered inoperable at all times, and 
that the base of the tongue is well treated 
by interstitial radium or external irradia- 
tion. Embryonically, this portion of the 
tongue develops from the second branchial 
or hyoid arch, while the anterior two- 
thirds develops from the mandibular or 
first branchial arch. The epithelium of 
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the posterior third of the tongue is endo- 
dermal in origin, and tumors here are 
more anaplastic. When lesions of the pos- 
terior third of the tongue are treated by 
irradiation, whether external with roent- 
gen rays or by interstitial radium needle 
implantation, the size or bulk of the tumor 
is important. A so-called relatively radio- 
resistant (Grade I) squamous carcinoma 
of the tongue, i.e., one under 1 cm. in di- 
ameter, offers a much better prognosis 
than does a tumor 3 cm. in diameter. This 
is true even though the larger tumor may 
be classified as highly radiosensitive 
(Grade IV). This fact has been demon- 
strated statistically; the larger the pri- 
mary lesion when the patient is first seen, 
the smaller is the chance of its permanent 
eradication. This being a fact, more im- 
portance should be placed on the bulk of 
the tumor than upon the supposedly radio- 
sensitive or radioresistant grades of 
squamous carcinoma in determining the 
dosage of radiation. No matter what the 
microscopic grade of these tumors may be, 
they should all be treated intensively by 
irradiation. Doses in the neighborhood 
of 7,000 to 8,000 roentgens should be used. 

Despite the new radiotherapeutic tech- 
nics that have been developed, such as 
supervoltage technic, rotation therapy, 
various methods of cobalt administration 
and the like, Bloedorn® has stated that in- 
terstitial radium therapy is the treatment 
of choice for any malignant tumor that 
requires a high dose of radiation, provided 
the tumor is still localized and can be ad- 
equately covered by the implants. Carci- 
noma of the posterior portion of the 
tongue fits these criteria. A high dose is 
concentrated on the tumor-bearing area, 
with rapid diminution of the dose to the 
surrounding healthy tissue, and with a 
sharp decrease of the dose to the adjacent 
structures, such as the cheeks. 

When extensive radium implants are 
used in treating carcinoma of the middle 
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Fig. 6 (see text). 


or posterior third of the tongue, it is safer 
to do a temporary tracheostomy at the 
time of the radium implantation than to 
postpone this operation until it becomes an 
absolute necessity, It will usually be 
needed, as a great deal of edema arises 
with this type of treatment in these areas. 
Swallowing is difficult and painful, and a 
nasogastric feeding tube should be in- 
serted at the time the radium is implanted. 

Should irradiation necrosis result from 
high doses or from an unknown factor that 
makes some tissues undergo necrosis with 
smaller doses of irradiation than average, 
operation may then be employed as a sec- 
ondary method of therapy. It is better to 
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operate for irradiation necrosis than for 
tumor that is residual because of inade- 
quate dosage. Tumor residual or resistant 
after irradiation is more often fatal than 
is necrosis following irradiation. Figure 
6A shows a recurrent growth three years 
after external irradiation for a squamous 
cell carcinoma in the tongue-tonsil region. 
Restudy of the therapy factors showed 
that the tumor dose was low. Figure 6 B 
shows the patient two and one-half years 
after the operation, free from disease. 

It is well to attend to dental sepsis and 
needed extractions before irradiation is 


Fig. 8 (see text). 
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started. This should be done, if possible, 
without any delay in beginning therapy. 
Infection in post-irradiated bone is likely 
to occur after the extraction of infected 
teeth. Should it be necessary to do extrac- 
tions after intraoral irradiation, as clean 
a field as possible should be prepared, with 
local and general therapy and the use of 
antibiotics. Cleaning all the teeth should 
precede the extraction of any tooth. 


Cervical Metastases.—Metastatic lymph 
nodes in the neck from primary 
carcinoma of the tongue should be 
treated principally by surgical means, 
in the form of complete radical neck 
dissection. Suprahyoid neck dissection 
has no place in the treatment of glos- 
sal carcinoma. When palpably enlarged 
lymph nodes are present in the neck and 
have been proved to be due to metastatic 
carcinoma, radical neck dissection is indi- 
cated when the primary lesion is under 
control. If the metastatic nodes are con- 
fined to one side of the neck, unilateral 
complete radical neck dissection is indi- 
cated. If they are present on both sides 
of the neck, bilateral radical neck dissec- 
tion is indicated. Bilateral radical neck 
dissection may be either simultaneous or 
may be separated by an interval of time, 
e.g., two weeks. Bilateral simultaneous 
radical neck dissection involves no partic- 
ular complications or sequelae.’® One in- 
ternal jugular vein is usually left in place 
(Figure 7 shows a patient who underwent 
simultaneous bilateral radical neck dissec- 
tion, with preservation of the internal 
jugular vein on one side). When the met- 
astatic lymph nodes are limited to the 
upper portion of the neck, the prognosis 
is much better than when the lower cervi- 
cal or supraclavicular nodes are involved. 
When the lower cervical lymph nodes are 
involved, particularly the supraclavicular 
nodes, cure is the exception rather than 
the rule, and distant metastases appear 
only too often. 
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When “positive” lymph nodes are de- 
tected at the time of the initial treatment 
and the primary lesion is treated surgi- 
cally, one can proceed with a radical neck 
dissection at the initial operation. When 
this is done, an in-continuity type of radi- 
cal neck dissection should be done.? The 
mandible may or may not be removed. 
Figure 8 demonstrates the minimal de- 
formity left after hemiglossectomy, resec- 
tion of the mandible and the floor of the 
mouth and radical neck dissection in-con- 
tinuity. Figure 9 shows the removed 
specimen. 

If one chooses to treat the initial lesion 
by irradiation, two to three weeks should 
be allowed between the removal of the pri- 
mary tumor and the performance of radi- 
cal neck dissection. This time is allowed 
for any tumor cells which may be en route 
from the primary site to the cervical 
lymph nodes to arrive at their destination. 
The primary lesion should always be erad- 
icated or under control before radical neck 
dissection is done (about one fourth of 
all primary carcinomas of the tongue are 
not controlled by the initial therapy). 
This prevents recurrence at the upper 
portion of the radical neck dissection. The 
same principle is used if the primary le- 
sion is treated by means of radium or ex- 
ternal irradiation therapy and positive 
nodes are present, It is a wise policy to 
deliver a tumorostatic dosage of 2,500 to 
3,000 roentgens to the neck during the two 
to three weeks of waiting, in order to pre- 
vent spread from the neck during this 
time. After radical neck dissection one 
may then wish to follow this therapy with 
an additional roentgen therapy, up to at 
least 6,000 roentgens postoperatively, 
should the operative observations indicate 
that not all the tumor in the neck was re- 
movable. This sometimes occurs when 
tumor invades the internal carotid artery 
or the supporting structures of the neck. 


Prophylactic Neck Dissection. — The 
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Fig. 9 (see text). 


problem of prophylactic neck dissection is 
more difficult to solve. Martin™ has 
shown statistically that this operation is 
not based on a sound principle and that 
cervical metastases will not develop in ap- 
proximately one-third of the patients with 
controlled primary lesions. Approximately 
one-fourth of the patients will have un- 
controlled primary lesions. In one- 
twentieth of the patients contralateral me- 
tastases will appear first. Of the remain- 
ing patients, nearly one-half will be cured 
by radical neck dissection performed after 
the nodal metastases. He concluded that 
prophylactic radical neck dissection would 
be of benefit to only 1 of 5 patients at most. 
Lyall and Schetlin,’2 on the other hand, 
maintained that bilateral complete cervical 
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node dissection is the treatment of choice, 
whether metastatic nodes are clinically 
present or: not. A safe policy is to do 
prophylactic radical neck dissection when 
the carcinoma arises on the lateral border 
of the middle third of the tongue, even 
though no lymph nodes are present. When 
the carcinoma arises from the anterior or 
the posterior third of the tongue, or from 
near the midline, it is a wiser policy to 
wait for the presence of grossly involved 
nodes before proceeding with neck dissec- 
tion. 

In certain debilitated or “poor risk” pa- 
tients, or when external irradiation is 
being used to treat the primary lesion, 
metastatic lymph nodes in the neck may 
be treated by radium or external roentgen 
therapy. This is not recommended how- 
ever, unless there is a contraindication to 
surgical intervention. 


SUMMARY 


Primary carcinoma of the tongue may 
be effectively treated by means of surgical 
intervention, roentgen rays or radium 
therapy. The position of the carcinoma in 
the tongue is important in the choice of 
therapy to be used. 

An outline of the treatment of carci- 
noma of the anterior third, the middle third 
and the posterior third of the tongue is 
presented. Metastatic cervical lymph nodes 
should be primarily treated by radical 
neck dissection, The advisability of pro- 
phylactic radical neck dissection is debat- 
able. At times, metastatic cervical lymph 
nodes may be treated by irradiation as a 
secondary method of choice. 


RESUME 


Le carcinome primaire de la langue peut . 
étre traité efficacement par la chirurgie, 
par les rayons X, ou encore par le radium; 
le choix de la thérapeutiqué de la locali- 
sation de la tumeur. 
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L’auteur présente un apercu du traite- 
ment du carcinome des tiers antérieur, 
médian et postérieur de la langue. L’ex- 
tirpation radicale est le traitement de 
choix des métastases des ganglions lym- 
phatiques; dans certains cas l’irradiation 
secondaire peut étre indiquée. 


ZUSAM MENFASSUNG 


Zur wirksamen Behandlung des primé- 
ren Zungenkrebses stehen der chirurgische 
Eingriff oder Bestrahlungen mit Réntgen- 
strahlen oder mit Radium zur Verfiigung. 
In der Auswahl der anzuwendenden The- 
rapie spielt der Sitz der Geschwulst in der 
Zunge eine bedeutende Rolle. 

Es wird ein Umriss der Behandlung des 
Krebses im vorderen, mittleren und hin- 
teren Drittel der Zunge vorgelegt. Meta- 
stasen in den Halslymphknoten sollten in 
erster Linie mit radikaler Resektion der 
Halsweichteile behandelt werden. Es lisst 
sich dariiber streiten, ob ein solcher radi- 
kaler Eingriff auch als prophylaktische 
Massnahme anzuraten ist. Gelegentlich 
kommt als zweite Wahl der Behandlung 
von Metastasen in den Halslymphknoten 
die Bestrahlung in Frage. 


SUMARIO 


Carcinoma primitivo da lingua pode ser 
efectivamente tratado por meio de inter- 
vencao cirtirgica, raios réentgen ou radium 
terapia. A localizacdo do cancer no lingua 
e importante na escolha da terapéutica a 
ser usada. Um plano para o tratamento de 
carcinoma no ter¢o anterior, terco médio e 
terco posterior da lingua é apresentado. 
As metastases aos ganglios linfaticos cer- 
vicais devem ser primariamente tratadas 
por disseccéo radical do pescoco. A indi- 
cagaéo da disseccao radical do pescocgo como 
profilatica é debativel. Algumas vézes os 
ganglios linfaticos cervicais metastéticos 
podem ser tratados com irradiagaéo como 
segundo metodo de escolha. 
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RESUMEN 


El carcinoma primitivo de la lengua 
puede ser tratado eficazmente por la in- 
tervencién quirtrgica, los Rayos x o el 
radium. El asiento del cancer en la lengua 
es importante para la eleccién del método 
que debe seguirse. El autor presenta un 
esquema del tratamiento segtin el carci- 
noma asiente en el tercio anterior, el tercio 
medio o el tercio posterior. Los nédulos 
linfaticos cervicales metastaticos deben ser 
tratados a priori por la diseccién radical. 
Es discutible si debe o no llevarse a cabo 
la disecci6én cervical radical profilactica. A 
veces los nédulos linfaticos cervicales me- 
tastasicos pueden ser tratados por irradia- 
cién como un método de eleccién secun- 
dario. 


RIASSUNTO 


Il carcinoma primitivo della lingua pud 
essere trattato efficacemente con |’inter- 
vento chirurgico, con la roentgenterapia 
o con la radiumterapia. Per la scelta della 
terapia pili adatta é molto importante la 
posizione del cancro stesso nella lingua. 

Viene indicato uno schema per il trat- 
tamento dei carcinomi del terzo anteriore, 
medio e posteriore. Le metastasi linfo- 
ghiandolari cervicali devono essere aspor- 
tate con una dissezione radicale del collo. 
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La dissezione radicale profilattica del collo 
é discutibile. In certi casi le metastasi 
cervicali possono essere trattate con l’ir- 
radiazione. 
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To study the phenomena of disease without books is to sail an uncharted sea, while 
to study books without patients is not to go to sea at all. 

With half an hour’s reading in bed every night as a steady practice, the busiest 
man can get a fair education before the plasma sets in the periganglionic spaces of 


his grey cortex. 


—Osler 
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nant of the obliterated vitelline 

duct of embryonic life. The prox- 
imal part of the duct, which enters the 
primitive gut, fails to become completely 
obliterated and forms this pouch. 

Many articles have been written on the 
cause, embryonic background, complica- 
tions and surgical treatment of Meckel’s 
diverticulum. One must give careful con- 
sideration to the nature of the operation 
indicated, i.e., whether it is gynecologic, 
intestinal or of the upper abdomen. It 
has been my policy to search for the lesion 
before the abdomen is closed. 

Baker and Marshall recently stated that 
the lesion becomes important only when 
such complications as infection, perfora- 
tion, hemorrhage, obstruction, volvulus, 
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Meckel’s Diverticulum 
A Report of Sixteen Cases 


CAESAR F. SARNI, M.D., F.A.C.S., F.LC.S. 
POTTSTOWN, PENNSYLVANIA 


intussusception or neoplasm occurs dur- 
ing an emergency operation on the ab- 


domen. Even then, simple excision does 
not increase the hazard of other pro- 
cedures. 

I observed Meckel’s diverticulum, the 
first case in this series of 16 in November 
1948 and the last in June 1956. In 9, the 
diagnosis was appendicitis; in 6, pelvic 
conditions requiring surgical interven- 
tion, and in 1, right inguinal hernia. In 
13 cases it was removed longitudinally 
by simple excision and closed transverse- 
ly; in 8, by wedge resection and closure 
by end-to-end anastomosis. 

Although this anomaly is statistically 
twice as common in the male as in the 
female, in this series there were 9 male 
and 7 female patients. 


Meckel’s Diverticulum 


Preoperative Diagnosis 


Pathological Report Surgical Procedure 


Date Patient Age Sex 
11-18-48 P.M. 8 Female Appendicitis Subacute catarrhal Appendectomy; excision 
appendicitis, Meck- of Meckel’s diverticulum 
el’s diverticulum 
with small bowel 
lining 
10-12-49 M.H. 33 Female Lacerated cervix; Simple serous cyst Dilation; curettage; 
cauterization of cervix; 


orifice; right 
ovarian cyst. 


relaxed vaginal 


of right ovary; 
small intestinal 
mucosa showing 
retrograde changes 


anterior and posterior 
colporrhaphy; right 
salpingo-oophorectomy; 
lysis of adhesions, 
excision of Meckel’s 
diverticulum 


N.M. 42 Female Uterine fibroid 


4-19-50 


Dilation; curettage; 
right oophorectomy, 
bilateral salpingectomy; 
total hysterectomy; 
appendectomy; excision 
of Meckel’s diverticulum 


Leiomyofibroma 
(multiple); simple 
ovarian cysts, 
physiological mu- 
cosa in Meckel’s 
diverticulum 
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Meckel’s Diverticulum (Continued) 


Subacute appendi- Appendectomy; excision 
citis; Meckel’s di- of Meckel’s diverticulum 
verticulum with 

physiologic mucosa 


Right ovarian cyst; 
relaxed vaginal 


Cervicitis; chronic Dilation; curettage; 
appendicitis; fol- conization of cervix; 
licular cyst of right posterior colporrhaphy, 
ovary; Meckel’s right oophorectomy; 
diverticulum with appendectomy; excision 
physiologic mucosa of Meckel’s diverticulum 


Cervical ulceration; 
uterine retroflexion 


Heterotopic gastric Dilation; curettage; 
mucosa in Meckel’s cauterization of cervix; 
diverticulum, Montgomery Simpson 
Appendix suspension of uterus; 
appendectomy; excision 
of Meckel’s diverticulum 


Appendix, Physio- Appendectomy; segment- 
logical mucosa al resection of ileum 
Meckel’s diverticu- with end-to-end 

lum anastomosis 


Chronic appendi- Appendectomy; excision 
citis; physiological of Meckel’s diverticulum 
mucosa in Meckel’s 

diverticulum 


Appendectomy; Appendectomy; excision 
Meckel’s diverticu- of Meckel’s diverticulum 
lum with gastric 

mucosa 


Acute suppurative 


Acute suppurative Appendectomy; excision 
appendicitis; Meck- of Meckel’s diverticulum 
el’s diverticulum 
with ileal mucosa 


Anal fissure, right 


Appendectomy; Anal fissurectomy; right 
Meckel’s diverticu- oophorectomy; appen- 
lum with ileal dectomy; excision of 
mucosa of appen- Meckel’s diverticulum 
dix; follicular cyst 

of ovary 


Acute appendicitis 


Chronic oblitera- Appendectomy; segment- 
tive appendicitis; al ileal resection with 
Meckel’s diverticu- end-to-end anastomosis 
lum with gastric 

mucosa 


Acute appendicitis 


Disease of appen- Appendectomy; excision 
dix; Meckel’s di- of Meckel’s diverticulum 
verticulum with 

physiologic mucosa 


Right inguinal 


Appendix, Meckel’s Right inguinal hernior- 
diverticulum with rhaphy; appendectomy; 
ileal mucosa her- excision of Meckel’s 
nial sac diverticulum 


Cervicitis; ovarian 


Follicular cysts of Oophorectomy; seg- 
ovary; Meckel’s mented resection of 
diverticulum with ileum with end-to-end 
small bowel mucosa anastomosis. 


Appendix, Meckel’s Appendectomy; excision 
diverticulum with of Meckel’s diverticulum 
physiologic mucosa 


6-17-51 S.R. 23 Female 
orifice 
12-31-51 RS. 25 Male 
appendicitis 
1-29-52 EM. 2 Fenle 
ovarian cyst 
1-26-55 W.K. 3 Male 
ernia 
12455 ES. 3 Fnle 
cyst 
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Three of the diverticula were lined with 
gastric mucosa, 13 with physiologic or 
small bowel. mucosa, and none with pan- 
creatic tissue. 

The youngest patient was a 3-year-old 
boy operated on for a right inguinal 
hernia. The oldest was a 42-year-old 
woman operated on for large uterine 
fibroids. 

In 9 of the cases the operation was for 
appendicitis. Of the female cases where 
operation was performed for pelvic path- 
ology, a diverticulum was also present 
which gives rise to the importance of a 
thorough examination. Meckel’s divertic- 
ulum is more prevalent in the younger 
age group, six were adults in this series. 


SUMMARY 


The surgeon should never overlook a 
diverticulum as the possible source of 
symptoms. This applies to any acute ab- 
dominal emergency, especially in a child, 
as well as to pelvic surgery. Because of 
the complications, diverticuli should be 
sought for and removed, since the time 
element is minimal and the operation is 
not hazardous to the patient. 

It is urged that the diverticulum be 
completely excised or resected rather 
than inverted or left alone, whether it is 
encountered by chance or as the cause of 
an acute abdominal emergency. 

Inversion should be avoided, because a 
purse-string suture forms a_ polypoid 
tumor in the small bowel, which may in- 
duce intussusception. 


SUMARIO 


Os diverticulos podem ser a causa de 
sintomas e devem ser examinados pelo 
cirurgiao. Tal aplica, a qualquer emer- 
gencia abdominal aguda especialmente em 
ceraricas bem como em cirurgia pélvica. 
Devido as complicagdes os diverticulos 
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devem ser pesquisados e removidos de vez 
que o elemento tempo é minimo e a opera- 
cao nao é perigosa para o paciente. O 
autor insiste na necessidade de que 0s di- 
verticulos sejam tratados por exciséo com- 
pleta ou ressecados ao invés de inversao 
quer sejam éles encontrados como achado 
operatério ou causa de emergéncia ab- 
dominal aguda. A inversao nao deve ser 
praticada de vez que a sutura em boisa de 
tabaco forma um tumor polipoide no in- 
testino delgado capaz de induzir a uma 
intucep¢ao, 


RIASSUNTO 


Il chirurgo non deve mai dimenticare 
che il diverticolo pud esser causa di dis- 
turbi; questo principio é valido in ogni 
quadro addominale acuto, specialmente in 
bambini, e anche in chirurgia pelvica. I 
diverticoli devono essere temuti per le loro 
complicazioni e asportati, tenuto conto 
anche della facilita della loro rimozione. 

E’ necessario che il diverticolo venga 
resecato completamente piuttosto che in- 
troflesso o lasciato in sede, sia che lo si 
incontri per caso che per una condizione 
addominale acuta. 

L’introflessione deve essere evitata 
perché la sutura a borsa di tabacco forma 
un tumore polipoide nel tenue che pud 
causare invaginazione, 


RESUMEN 


El cirujano nunca debe considerar un 


diverticulo como asintomatico: esto se 
debe tener en cuenta en cualquier abdomen 
agudo, especialmente en el nifio, asi como 
en la cirurgia pelviana. Debido a las com- 
plicaciones a que puede, dar lugar, los di- 
verticulos deben ser extirpados, puesto que 
el tiempo necesario es minimo y la op- 
eraciOn no es peligrosa ni arriesgadapara 
el paciente. 

Es necesario extirpar completamente el 
diverticulo, y no invertirlo 0 abandonado, 
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bien sea hallado por casualidad o como 
causa de un abdomen agudo. Debe evi- 
tarse la inversion porque una sutura en 
bolsa de tabaco puede dar lugar a un 
tumor polipoide en el intestino delgado, 
que pudiera originar una intususpecci6én. 


ZUSAM MENFASSUNG 


Der Chirurg so lte niemals iibersehen, 
dass ein Divertikel die Quelle von Krank- 
heitserscheinungen sein kann. Diese War- 
nung muss bei allen Notoperationen bei 
akuten Bauchzustanden besonders beim 
Kinde und auch in der Chirurgie des 
kleinen Beckens beachtet werden. Diver- 
tikel kénnen zu Komplikationen fiihren, 
und beshalb soll man nach ihnen suchen 
und sie entfernen, besonders da damit kein 
nennenswerter Zeitverlust verbunden ist 
und die Operation kein besonderes Risiko 
fiir den Patienten einschliesst. 

Der Verfasser dringt darauf, Divertikel 
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vollig zu resezieren anstatt sie einzustiil- 
pen oder unbeachtet zu lassen, gleichgiil- 
tig ob man ihnen nur zufallig begegnet, 
oder ob sie die Ursache eines akuten 
Notzustandes in der Bauchhdéhle darstel- 
len. 

Er wendet sich gegen die Einstiilpung 
des Divertikels, da eine Tabaksbeutelnaht 
eine polypoide Geschwulst im Diinndarm 
bildet, die zur Invagination fiihren kann. 


RESUME 


Le chirurgien ne devrait jamais négliger 
le réle possible d’un diverticule comme 
source de symptomes, qu’il s’agisse d’un 
abdomen aigu un d’un état pelvien. Etant 
donné la possibilité de complications, les 
diverticules sont 4 radicalement. 
L’opération est bréve et sans danger. 

L’invasion est 4 éviter car une suture en 
bourse forme une tumeur polypoide dans 
le gréle (danger d’invagination). 


Home from the first World War came the surgeons of many lands, fatigued in 
mind and spirit, but refreshed by professional achievement. In the grim laboratory 
of the casualty clearing station they had learned some new ideas; some control over 
wound healing, success in injuries to bones and joints, recognition of psychological 
maladies under the provisional name of shell shock. But the greatest advance was the 
new confidence which medicine had gained. The generation of surgeons who were 
at their best between 1914 and 1918, which included the two Mayo brothers, Harvey 
Cushing and Berkeley Moynihan, was the first to have grown to maturity in the 
routine of antisepsis, The peace settlement of Versailles endured for hardly ten years. 
But wartime surgery became a permanent part of human culture. 
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Cardiovascular Surgery 


in cardiac surgery have suggested to 

us the following experiments in ob- 
taining a temporary but perfectly revers- 
ible arrest of the heart. 

The continuous movement of the heart 
constitutes a serious obstacle to surgical 
maneuvers. Consequently, any delicate op- 
eration becomes highly problematic. 

In the case of an operation on a heart 
rendered bloodless by hypothermia or by 
crossed circulation or with the use of a 
cardiopulmonary apparatus, the communi- 
cation between the cavities of the heart 
and the open air, due to the alternative 
systoles and diastoles, causes a suction of 
air and consequently the death of the pa- 
tient by air embolism. In any case, even 
the maneuvers of the surgeon are an ob- 
stacle to the normal cardiac cycle, because 
they can cause overwork of the heart; 


T HE many difficulties met by surgeons 


hence the possibility of an irreversible ar- _ 


rest. To surgical trauma the heart often 
responds with rhythmic variation, extra- 
systoles and fibrillation or arrest. 

It occurred to us that the possibility of 
arresting the heart in diastole, maintain- 
ing the arrest during the performance of 
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Experimental Animals 


the endocardiac operation and restoring 
normal rhythm to the heart at the end of 
the surgical intervention would enable us 
to avoid any of the aforementioned incon- 
veniences. 

In experimental animals (dogs) we have 
obtained reversible cardiac arrest in dia- 
stole, both by intraarterial countercurrent 
administration of sodium citrate (Mon- 
dini-Fabris, 1954) and by the administra- 
tion of potassium citrate (Melrose and 
others, 1955) in the aorta ascendens, that 
has given really encouraging results. 

In our experience of cardiac arrest with 
sodium citrate however, the period of re- 
animation is rather long and the validity 
of cardiac contractions after the arrest is 
not satisfying; therefore, because of the 
enormous importance that this argument 
has in the field of endocardiac open-view 
surgery, we have performed new experi- 
mental researches with the aim of reach- 
ing a better solution of the problem. 

Theoretic Premises and Experimental 
Researches on the Isolated Heart. — For 
the past fifteen years much attention has 
been focused on the role of acetylcholine 
in the determination and maintenance of 
cardiac rhythm. Because of this action 
it has been qualified as “the cardiac 
rhythm hormone” (Spadolini). Thus, 
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from a mere chemical mediator of the 
nervous impulse, as known a few years 
ago, acetylcholine has attained the level 
of a hormone of primary importance. To- 
day it is considered an active principle, 
produced during activity of the cardiac 
muscle and regulating and ruling the ac- 
tivity itself. 

In 1947 Spadolini observed on the my- 
ocardium of Bufo vulgaris some reactions, 
depending from various forms of stim- 
ulations and which were connected with 
the production of acetylcholine, a factor 
that influences diphasically the mechanism 
of contraction of the cardiac fiber. The 
same author in 1940 had demonstrated the 
capacity of acetylcholine to cause, on the 
cardiac contraction, positive or negative 
effects, depending on its concentration on 
the point of action. On the basis of many 
observations, even on associated isolated 
hearts, Spadolini (1949) foresaw not only 
the possibility of the production of acetyl- 
choline during the metabolism of the myo- 
cardiac fibers, but the essence of the afore- 
mentioned production asa condition neces- 
sary for the maintenance of the normal 
heart beats. This action of acetylcholine 
on the myocardium was demonstrated by 
Burn and his co-workers (1949), who, on 
isolated auricles of rabbits blocked with 
paludrine, induced reestablishment of the 
contractile rhythm under the action of ace- 
tylcholine, concluding therefrom that the 
activity of the auricular muscles and the 
synthesis of acetylcholine are in a direct 
correlation. Burn went so far as to state 
that at the level of the cardiac musculature 
the contraction took place under the action 
of acetylcholine, synthesized by the myo- 
cardium itself, and was due to a local hor- 
mone: a hormone produced by the tissue 
on which it acts, and which is almost 
wholly independent of control by wash cen- 
tral nervous system. 

We can observe here how the Italian 
school (Spadolini and his co-workers) and 
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the British school (Burn and his co- 
workers), through similar experiences, 
have come to the same conclusion, which 
places the acetylcholine in the center of 
the contractile mechanism of the heart, 
and have individualized within it (1) a 
diphasic action, related to its concentra- 
tion and (2) an endogenous origin, de- 
pending on the activity of the myocar- 
dium. 

On the basis of the aforementioned con- 
clusions, we can retain that normally the 
heart beats under the influence of acetyl- 
choline, which, according to its concentra- 
tion, conditions the contractile rhythm of 
the myocardium. Any quantity of acetyl- 
choline greater or less than the normal 
would cause, in respect of either absence 
or excess, arrest of the normal cardiac 
rhythm. 

On the basis of such data, we did our 
researches on the isolated hearts of rab- 
bits and dogs in order to examine the pos- 
sibility of artificial arrest of the heart. 
For this purpose we tested the inhibitory 
effect of an excess of acetylcholine on the 
cardiac rhythm. 

We began our experiments with Spado- 
lini’s observations in mind—the depress- 
ing and, later, inhibitory effects of a high 
concentration of acetylcholine on the car- 
diac rhythm of the isolated hearts of mam- 
mals. 

Nevertheless it is not possible to apply 
in surgical practice the experiments of 
Spadolini. In a non-isolated heart the 
cardiovascular responses to acetylcholine 
deviate as a result of the carotid-aortic re- 
flexes coming from batmosensible zones, 
and not all organs show the same sensibil- 
ity to this drug, in spite of the superposi- 
tion in the organism in toto of ganglionic 
nicotinic actions. We wish to mention 
here the rapid destruction of the hormone 
under the action of the cholinesterases ex- 
isting in blood and tissues (cholinesterases 
and pseudocholinesterases). 
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TABLE 1.—Data on Experimental Arrest of Canine Heart 


Technic of 


Duration 


Type 
of Arrest 


Dog Administration of Arrest Results Comment 
1 7'30” Total Living 
2 6’ Total Living 
3 5’15” Total Living 
4 7'20” Partial Living 
5 7'45” Total Died Hemothorax 
6 8’ Total Living 
cf 8’ Total Living 
8 8’ Total Died Hemothorax 
9 8’ Total Living 
10 Coronary 7’50” Total Living 
11 perfusion 8’ Total Living 
12 8’ Total Living 
13 8’ Total Died Anoxia 
14 4’40” Partial Died Hemorrhage 
15 4'30” Partial Living 
16 8’ Total Died 
17 Total Living 
18 8’ Total Living 
19 8’ Total Living 
20 630” Partial Living 
21 8’ Total Living 
22 3’ Total Living 
23 8’ Total Living 
24 Coronary 7'30” Total Living 
25 perfusion 7'15" Total Living 
26 with 8’ Total Living 
27 hooded 8 Total Living 
28 sound “td Total Died Hemorrhage 
29 8’ Total Living 
30 “4 Total Living 
31 a” Total Living 
32 1'30” Partial Living 
33 3’15” Partial Living 
34 Direct 4’ Partial Living 
35 injection 45” Partial Living 
36 into Bp” Total Living 
37 ventricular 1'15” Total Living 
38 walls 1’50” Partial Living 
39 Total Living 
40 1’40” Partial Living 
41 <S: A-V block Died Lesion of pacemakers 
42 Injection _ A-V block Living 
43 near — A-V block Living 
44 S-A and A-V — A-V block Died Lesion of pacemakers 
45 nodes | os A-V block Died Gaseous embolism 
46 3’ Total Died 
47 Retrograde 215” Total Died Lesion of coronary sinus 
48 perfusion of 37” Partial Living 
49 coronary 4’'50” Total Living 
50 vessels 6'15” Total Died Lesion of coronary sinus 
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We made further experiments, there- 
fore, to find a pharmacologic association, 
suitable to our purpose, which consisted 
of the following desiderata: 

1. Immediate arrest of the heart in dia- 
stole. 

2. Prolongation of cardiac arrest ac- 
cording to operative necessity, without 
toxic effects on the myocardium. 

3. Avoidance of toxic effects on other 
organs or systems. 

4. Rapid restoration of spontaneous, 
rapid and rhythmic pulsations after ad- 
ministration of the drug. 

For this purpose we made a first group 
of experiments on 36 hearts (isolated by 
the method of Spadolini - Langendorff) 
from 15 rabbits and 21 dogs, using for the 
perfusion a Ringer-Locke solution for the 
rabbit hearts and a solution of Ringer- 
Locke plus blood for the dog hearts. 


We have tried the administration of 
procaine hydrochloride combined with ace- 


tylehlorine, for various reasons; above all, 
for its inhibitory action on the cholines- 
terase. Even in small quantities this drug 
causes a decrease in the frequency and 
force of cardiac contraction. Its anti- 
arrhythmic and antifibrillatory action 
were useful to our purpose. 

The combination of 500 Gm. of acetyl- 
choline, 500 Gm. per cubic centimeter, with 
procaine hydrochloride, 200 Gm. per cubic 
centimeter, produced in the isolated dog 
heart a prolongation of arrest. 

At the end of the perfusion and subse- 
quently, the return to the normal state 
was good. We observed, after three to 
eight minutes, contractions with inotrop- 
ism equal to normal; the conditions, with 
a rhythm was regular, although frequency 
was reduced. 

The minimum concentrations of the 
two drugs that gave the most satisfactory 
results were as follows: 


1. Isolated rabbit heart: acetylcholine, 
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100 Gm., and procaine hydrochloride, 200 
Gm., per cubic centimeter. 

2. Isolated dog heart: acetylcholine, 
500 Gm., and procaine hydrochloride, 200 
Gm., per cubic centimeter. 

To obtain a prompter and more valid 
return to the normal conditions, we added 
to the perfusion of acetylcholine procaine 
hydrochloride and another substance, 
adenosyntriphosphoric acid, or ATP, which 
is the primary source of energy in the 
dynamics of muscular contraction. As to 
its action on isolated and perfused hearts 
of dogs and rabbits, it increases the force 
of the contractions and their frequency 
(Babskij). Its action has proved useful 
in controlling ventricular fibrillation in- 
duced electrically in the isolated heart of 
a mammal (Fisher and Froelicher). It is 
interesting to remember that cardiac in- 
sufficiency due to asphyxia of the myocar- 
dium indicates the absence of ATP in the 
cardiac fiber (Chang, Miller and others; 
Schumann; Greiner). It has also been 
observed that ATP acts as an anti-intoxi- 
cant in the presence of cardiac “fatigue” 
and in cases of poisoning from various 
drugs such as evipan, pentothal and panto- 
caine, procaine hydrochloride (Porro). It 
was for these reasons that we added ATP 
to the perfusion solutions. The result was 
that we obtained satisfactory restoration 
in a very short time (thirty to one hundred 
and twenty seconds) and with a very 
small concentration (10 to 15 Gm. per 
cubic centimeter). By combining these 
substances we obtained in rabbit and dog 
hearts an arrest of more than ten minutes 
in 70 per cent of the cases. 

The doses that responded most to our 
purpose were: 

Rabbit heart: acetylcholine 100 Gm., 
procaine hydrochloride 200 Gm. and ATP 
20 Gm. per cubic centimeter. 

Dog heart: acetylcholine 500 Gm., pro- 
caine hydrochloride 200 Gm. and ATP 50 
Gm. per cubic centimeter. 
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TABLE 2.—Optimal Dosage of Combined Acetylcholine, Procaine Hydrochloride and ATP 


Technic of 


Amount 
Injected 


Administration Dose of Mixture per cc., Gm. 

Direct injection into ventricular Act. 4 mg./cc.—procaine 800 

walls ATP 100 Gm./ce. 

Injection near the S-A and Act. 2mg./cc.—procaine 400 

A-V nodes ATP 50 Gm./ce. 

Coronary perfusion Act. 2 mg./cc.—procaine 400 
ATP 80 Gmn../ce. 

Retrograde perfusion of Act. 2 mg./cc.—procaine 400 

coronary vessels ATP 80 Gm./cc. 


In all cases the return of cardiac activ- 
ity, after administration of the drugs was 
discontinued, was rapid and valid. We 
therefore considered this pharmacologic 
combination as the most suitable one for 
arrest of the heart in our experiments 
with endocardiac open operations. 

The Pharmacologic Arrest In Vivo.— 
Transposition of the pharmacologic ar- 
rest from the isolated heart to one in vivo 
or nonisolated created other important 
problems. In fact, the difference between 
the two is obvious and comprehensible: 
in an isolated heart the neural connections 
with the rest of the organism do not exist 
and there is almost no cardiac work. In 
a nonisolated heart it is necessary for the 
pharmacologic mixture to reach it without 
dispersion in the circulatory system, thus 
reducing to a minimum the inactivation, 
carried on by tissue esterases, of the en- 
zymatic substances that form our mixture; 
hence our exclusion of intravenous admin- 
istration of the drugs. 

Our experiments were done as follows: 
General barbituric anesthesia was induced 


endovenously, after a preanesthetic with 


morphine (1 cg. per kilogram of body 
weight) plus fargan (2 mg. per kilogram). 
Refrigeration to 28 or 29 degrees was em- 
ployed to reduce the metabolic demands of 
the tissues and increase the period of car- 
diac arrest without the help of a substi- 
tute circulation, thus permitting further 


studies of arrest itself and its conse- 
quences. 

Electrocardiographic and chymographic 
control was maintained during the exper- 
iment. 

The operation was carried out in the 
following way: after thoractomy of the 
right fourth intercostal space, we passed 
a tape around the superior and inferior 
venae cavae near their openings into the 
right auricle. Having opened the pericar- 
dium, we rendered the heart bloodless by 
stopping, by means of the tape, the flow 
of venous blood, after which we injected 
the drugs to arrest the heart. 

It must be remembered that the total 
concentration and dose of the various 
drugs used for pharmacologic arrest of the 
dog heart are much higher than those re- 
quired for the same result in a heart iso- 
lated by the Spadolini-Langendorff method. 

For the administration of the mixture 
we experimented with the following tech- 
nics: 

1. Coronary perfusion with arterial 
blood plus drugs. 

2. Retrograde perfusion of the coro- 
nary vessels with arterial blood plus drugs 
by means of a sound introduced into the 
coronary sinus. 

8. Direct injection of the mixture into 
the ventricular walls of the myocardium. 

4. Injection of the mixture near the 
sinus-atrial and atrioventricular nodes. 
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Results. — Administration by injection 
into the ventricular walls of the myocar- 
dium: This type of administration is easy 
after the pericardium is opened, and it was 
employed with 10 dogs. The liquid, in- 
jected into the cardiac muscle near the 
apex, spreads in an area 2 to 3 cm. in 
diameter and disappears after two to three 
minutes, absorbed through the capillaries. 
The trauma is slight, and the hemorrhage 
caused by the puncture ceases within a few 
seconds. All dogs survived, but the car- 
diac arrest obtained was short and partial, 
so that it was impossible to operate. The 
short duration of the arrest, which in our 
opinion was sometimes incomplete, is to 
be attributed to slow absorption of the 
drugs as compared with the velocity by 
which they are broken down and inacti- 
vated by the various esterases. 

Administration by injection near the 
sinus-atrial and atrioventricular nodes: 
This method was tried on 5 dogs. It pre- 
sented technical difficulties due to the ab- 
sence, in beating and closed hearts, of ana- 
tomic points leading to the nodes. This 
made it difficult to reach the optimum 
point and depth. Furthermore, there al- 
ways exists the possibility of lesions of 
the autonomic nervous system, especially 
if great quantities of liquid are injected. 
We did not obtain arrest of the heart, but 
an atrioventricular dissociation with total 
arrhythmia which, in fortunate cases, was 
protracted five to fifteen minutes and then 
suddenly disappeared. In two cases, after 
twelve minutes of atrioventricular block- 
ing, the dog died, probably of nodal dam- 
age. 

Administration by retrograde coronary 
perfusion through the coronary sinus: 
This was tried on 5 dogs. We attempted, 


by this method, to send the mass of the 
mixture to the heart. With a special 
sound and with the right auricle open, we 
entered in the coronary sinus through its 
opening in the right auricle and introduced 
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the liquid in such a way as to create a 
reversed circulation in the coronary area. 

We obtained total arrest lasting from 
two to six minutes. We gave up this tech- 
nic, however, because of the serious han- 
dicap involved in the necessary atriotomy 
and the facility with which lesions of the 
sinus may occur. Two dogs died as a re- 
sult of the complications mentioned. 


Administration by perfusion through 
the coronary arteries: This is the most sat- 
isfactory of all the methods we tried, be- 
cause it permits a rapid distribution of 
the drugs in the myocardium through the 
coronary arteries. Furthermore, by the 
afflux of arterial blood to the myocardium, 
the danger of ventricular fibrillation due 
to anoxia is practically eliminated. The 
experiment was performed on an initial 
group of 20 dogs, with use of a simple 
sound, and on a second group of 10 dogs, 
with use of a hooded sound. The equip- 
ment we used for perfusion is simple: it 
consists of a glass ball containing heparin- 
ized arterial blood, into which is inserted 


Fig. 1.—Myocardiograms (isolated dog hearts 


arrested pharmacologically). A, arrest by 500 
mg. acetylcholine and 100 mg. procaine hydro- 
chloride per cubic centimeter, plus ATP. Dura- 
tion of arrest, fifteen minutes. B, arrest with 500 
mg. acetylcholine and 200 mg. procaine hydro- 
chloride, plus ATP. Duration of arrest, seven 
minutes and twenty seconds. C, first arrest with 
100 mg. acetylcholine per cubic centimeter, dura- 
tion of arrest twenty-five seconds; second arrest 
with 100 mg. acetylcholine and 100 mg. of pro- 
caine hydrochloride per cubic centimeter, duration 
of arrest fifty-six seconds. 
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Fig. 2.—Hooded sound (note inset showing tip) 
employed in coronary perfusion for closure of 
aorta. 


liquido per aistensiane 
sonadino cuffrato 
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Fig. 3.—Technic of cardiac arrest by coronary 
perfusion of oxygenated blood plus pharmacologic 
mixture. The sound shown in Figure 2 is em- 
ployed. The blood used for coronary perfusion, 
even if the dog is under artificial hibernation, is 
maintained at 36 to 37 C, the optimum tempera- 
ture for preventing ventricular fibrillation. 
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a siliconated tube that passes through a 
thermostatic chamber regulated at 36 to 
37 degrees. The tube is united by means 
of a Y tube to a sound, which is introduced 
into the right carotid or the right sub- 
clavian artery until it reaches the ascend- 
ing aorta and the exact point of origin of 
the coronary arteries. The other branch 
of the Y tube is connected with the syringe 
that contains the pharmacologic mixture. 
Before beginning the experiment it is nec- 
essary to arrest the circulation by blocking 
the afflux of venous blood to the heart. 
To avoid dispersion of the pharmacologic 
mixture in the arterial tree, in the first 
group we surrounded the ascending aorta 
with a tape until the walls of the artery 
were close to the sound; in the second 
group we constructed a hooded sound suit- 
able to our purpose. This sound, 50 cm. 
long, has an external diameter of 4 mm. 
(Fig. 2). After it has entered the aorta, 
the sound is fixed and held in place by dis- 
tending the hood (a rubber ball) by means 
of a physiologic solution. In this way the 
technic of the coronary perfusion was 
much easier than the others, eliminating 
trauma to the aorta and the small but 
constant bleeding of the pericardial tissue 
caused by the tape around the ascending 
aorta (Fig. 3). The use of a physiologic 
solution instead of air to distend the rub- 
ber hood, eliminates the danger of gaseous 
embolism in case of rupture of the hood 
itself. 


Since the coronary afflux, even if arti- 
ficially regulated, continues in an arrested 
heart, we used suction to divert the blood 
that flows in the right auricle through the 
coronary sinus and the Thebesian vessels. 

Of 20 dogs operated on by the first pro- 
cedure, 3 died of hemorrhage and 2 of 
probable anoxia of the nerve centers. Of 
the 10 dogs operated on by the second pro- 
cedure, only 1 died of probable anoxia of 
the nerve centers. 

The period of arrest varied from four 
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to eight minutes. In all cases the arrest 
was almost immediate, taking place a few 
seconds after the injection, as if it were 
the result of the contact between the drugs 
and the myocardiac cells. 

The electrocardiograms show clearly the 
sudden passage from normal frequency to 
cardiac arrest (Figure 4 A). In a few 
cases, perhaps owing to a greater dilution 
of the drugs that reached the heart, total 
arrest was preceded by a brief period of 
decreased frequency (Fig. 4 B). 

The arrest takes place in diastole. The 
heart is motionless, with relaxed walls, 
and offers the best possible conditions for 
the surgical procedure. 

Mechanical stimulation of the myocar- 
dium, such as that following atrioventric- 
ulotomy, did provoke a few extrasystoles. 

Restoration of the cardiac activity took 
place quickly, a few seconds after cessa- 
tion of the drugs, without the help of elec- 
trical stimulation or cardiac massage. 


To avoid the danger of cardiac exhaus- 
tion due to an overload, we preferred a 
gradual return to the normal afflux of ve- 
nous blood to the organ; for the first four 
or five minutes the circulation was limited 


to the “azygos afflux.” Subsequently the 
normal circulation was restored by taking 
off the tapes around the venae cavae. In 
a few cases, in which the cardiac arrest 
was prolonged to eight minutes (the time 
considered maximum for toleration of the 
arrest), we tried to facilitate return of 
the cardiac function to a normal level by 
massage of the myocardium for two or 
three minutes. In all cases, restoration to 
the normal function was valid, as is shown 
by the optimal differential pressure reg- 
istered in the chymogram. 

In no heart so treated did we observe 
any ventricular fibrillation, which presents 
the most serious danger in endocardial op- 
erations performed with simple artificial 
hibernation. In our opinion, this may be 
due to oxygenation of the myocardium by 
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Fig. 4.—Phases of pharmacologic cardiac arrest 
as shown in electrocardiograms. A, first and sec- 
ond tracings, immediate arrest; third and fourth 
tracings, first contractions of the heart after ar- 
rest. B, first tracing, arrest after extremely brief 
period of bradycardia; second tracing, reestab- 
lishment of some pulsations after reduction of 
the speed with which drugs were administered; 
third and fourth tracings, spontaneous reestab- 
lishment of pulsations after arrest. One notes a 
brief period of arrhythmia (about forty seconds) 
before the return of normal rhythm. 


the blood perfusion, even when the venae 
cavae are closed, and to a specific antifibril- 
latory action of the pharmacologic mix- 
ture. 

The experiments that we are perform- 
ing at present seem to confirm this. In 
83 per cent of the cases we obtained a pe- 
riod of arrest in excess of seven minutes. 
In this respect we think it worth noting 
that setting a maximum time of 8 minutes 
does not mean that it is impossible to pro- 
long the arrest further. It was strictly lim- 
ited in these experiments because we kept 
in mind the fact that the animals could not 
survive if the heart were arrested longer, 
even under artificial hibernation. The 
electrocardiographic data, which will be 
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further discussed, have proved that car- 
diac arrest by administration of acetyl- 
choline, procaine hydrochloride and ATP, 
even if prolonged to eight minutes, causes 
no damage to cardiac activity, which 
seems restored promptly, returning to a 
spontaneous sinus rhythm. 

On the basis of our studies and observa- 
tions, as yet still umited to the experimen- 
tal field, we have achieved our aims. We 
consider this technic the most suitable of 
those used until now to prevent the gas- 
eous embolism and to provide greater pre- 
cision, security and rapidity for surgical 
operations in the presence of bloodless car- 
diac cavities. 

In later experiments we have made some 
changes in our mixture for obtaining car- 
diac arrest by a simple technic of admin- 
istration, with a view to its application 
to operations on the human endocardium. 


SUMMARY 


An experimental study on 50 dogs in 
hypothermia was conducted in order to 
obtain a reversible arrest of the heart for 
as long as eight minutes, by means of a 
pharmacologic mixture. 

This technic permits the surgeon to 
perform endocardiac operations with 
safety in addition to the advantage of op- 
erating on the heart at rest. It offers 
another most important benefit, the pre- 
vention of gaseous embolism. 


ZUSAM MENFASSUNG 


An 50 Hunden im Stadium der Unter- 
temperatur wurden Versuche unternom- 
men, mit einer pharmakologischen Mis- 
chung einen reversiblen Herzstillstand von 
nicht weniger als acht Minuten zu er- 
zielen. 

Diese Technik gestattet nicht nur dem 
Chirurgen, Operationen innerhalb des 
Herzens mit Sicherheit und in Ruhe aus- 
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zuftihren, sondern bietet auch den weit 
wichtigeren Vorteil, dem Auftreten von 
Gasembolien vorzubeugen. 


RESUME 


Une étude expérimentale sur 50 chiens 
en hypothermie a été entreprise afin d’ob- 
tenir un arrét réversible du coeur d’une 
durée allant jusqu’a 8 minutes, au moyen 
d’un mélange pharmacologique. 

Cette technique permet au chirurgien de 
faire sans danger des opérations endocar- 
diaques. En plus de l’avantage d’opérer 
sur un coeur au repos, elle offre celui, plus 
grand encore, de prévenir |’embolie ga- 
zeuse. 


RIASSUNTO 


Sono stati eseguiti degli studi sperimen- 
tali su 50 cani in ipotermia allo scopo di 
ottenere un arresto cardiaco reversibile 
della durata di almeno otto minuti per 
mezzo di sostanze farmacologiche. 

Questa tecnica consente al chirurgo di 
eseguire operazioni endocardiache con si- 
curezza. Oltre al vantaggio di operare su 
un cuore fermo, il metodo permette anche 
di evitare l’embolia gassosa. 


RESUMEN 


Se ejectuéd un estudio de 50 perios some- 
tidos a hipotermia para lograr un paro 
cardiaco reversible, paro que se obturo du- 
rante oclio minutos, usando una mezcla 
farmacologica. 

Esto permite al cirujano efectuar opera- 
ciones endo cardiacas con seguridad ade- 
mas de la ventaja de operar en un corazoén 
parado. Otro gran beneficio es que evita 
las embolias gaseosas. 


SUMARIO 


Foi realizado um estudo experimental 
em 50 cachorros para verificar, durante a 
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hipotermia, a possibilidade de parada car- 
diaca reversivel durante oito minutos, por 
meio de agentes farmacodinamicos. 

Essa tecnica permite ao cirurgiado operar 
no interior do coracéo com seguranca; 
alem da vantagem de estar 0 coracao em 
repouso oferece tambem a possibilidade de 
evitar o embolia gazoza. 
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rial hypertension, High blood pressure with its consequences is nothing new, and 
many famous men have died of apoplexy or lost their fire in the dotage of cerebral 
softening. But they were old, and reached this ‘last infirmity of noble minds’ after 
a long life of scorned delights and laborious days. The tragedy of the present time 
is that men and women are succumbing to the stress, before they have time to 
bring their ideas to maturity or to reap the reward of their labour. 


—Ogilvie 
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Neurologic Surgery 


Cordotomy for the Relief of Pain Persisting 


After Operations on the Intervertebral Discs 


OOD results are generally obtained in 
~ more than 80 per cent of cases after 
surgical correction of prolapsed in- 
tervertebral disc. Over a protracted pe- 
riod, the remaining painfully disabled 
persons are usually subjected to a gamut 
of diagnostic and operative procedures: 
spinograms, discograms, exploratory lami- 
nectomies, rhizotomies and spinal fusions. 
If intractable pain continues after several 
months of conservative measures follow- 
ing the first operation, surgical approach 
to the spine, with exploration of the inter- 
vertebral discs and the spinal nerve roots 
following a careful neurologic and spino- 
graphic examination, is justified, as in 
spinal fusion in the proper circumstances. 
The results of reoperation to loosen scarred 
nerve roots and to divide injured nerve 
roots have been sufficiently disappointing 
to discourage the procedure. The third or 
ultimate surgical treatment, therefore, for 
persistent severe radicular pain, should be 
cordotomy, or section of the lateral spino- 
thalmic tract in the spinal cord, which 
deprives the patient only of pain and tem- 
perature sense in the affected extremity. 
Typical cases are here presented that il- 
lustrate the various complicating problems 
encountered. Every means of conservative 
management must be exhausted in the pro- 
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longed and tolerant care of these invalids. 
The development of a psychosomatic or 
neurotic component must be expected in 
anyone who has chronic pain. It is an un- 
forgivable error to dismiss such a patient 
from medical care prematurely, assuming 
that his difficulty is entirely psychoneu- 
rotic. 

Neuropsychiatric evaluation and treat- 
ment as needed are essential before cordot- 
omy is considered. Bilateral prefrontal 
lobotomy is not recommended as a pain- 
relieving procedure in these cases, because 
of the resultant personality changes. It is 
gratifying to realize that a definite opera- 
tion, such as lateral spinothalamic tractot- 
omy, may provide comfort for these mis- 
erable persons. 

Four typical problem cases are summar- 
ized briefly. I performed only the laminec- 
tomies and cordotomies done after my first 
examination in each case. The patients had 
uncontrollable pain necessitating each op- 
eration after every conservative measure 
had been exhausted. A great deal of med- 
ical consultation preceded each surgical 
procedure. These cases involved highly 
complicated and rather discouraging med- 
ical problems. The end results, however, 
justified the effort and patience expended. 


REPORT OF CASES 


Case 1.—A white man, 57 years old when 
first examined (May 3, 1948), had suffered 
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a back injury on Dec. 18, 1946. Because of 
disc trouble a spinogram had been taken on 
June 4, 1947, followed by laminectomy to 
remove a right fifth lumbar and first sacral 
disc protrusion. The patient improved but 
had dull right sciatic pain, a cold and a blue 
leg, which was helped by etamon. A sympa- 
thetic block was also performed. The fifth 
lumbar and first sacral disc syndrome per- 
sisted. 

Laminectomy was performed on May 6, 
1948. The right first sacral root was densely 
scarred down. An arachnoid cyst 2 cm. in 
diameter was removed. The right first sacral 
root and the sensory part of the right fifth 
lumbar were cut. A spinal fusion was done. 
Examined on September 10, the patient was 
better but complained of weakness and cold- 
ness of the right foot. 

At examination on Feb. 11, 1949, the pa- 
tient had pain in the right leg, along its 
anterior aspect, and in the dorsum of the 
right foot. There was extensor contraction 
of the right toes. The right foot became red 
when dependent and blanched on elevation. 
Urination caused burning pain in the right 
leg. Coughing also caused pain. The im- 
pression was that of chronic adhesive arach- 
noiditis and peripheral vascular disturbance 
of the right leg and foot. 

The patient was examined again on April 
21, 1951. He had cramps in the right calf. 
The right leg and foot were cool and bluish 
red. The patient was unable to walk more 
than 1 or 2 blocks because of the pain in his 
leg. 

The right dorsalis pedis and the posterior 
tibial arterial pulses were reduced. A right 
lumbar sympathectomy was performed July 
10. 

Examination on Nov. 4, 1952, revealed pain 
and hypersensitivity of the entire right leg, 
which was weak. The patient had muscle 
cramps in the right calf. The right leg was 
warm and dry. There was sensory loss in 
the fifth lumbar and first sacral dermatomes, 
and the right achilles reflex was absent on 
the right. Paresis of dorsal and plantar 
flexion of the right foot was present, as was 
hyperesthesia of the lateral aspect of the 
right thigh. 

On November 13 the left lateral spino- 
thalamic tract in the spinal cord was severed 
to a depth of 4 mm. at the fourth dorsal 
vertebral level. There was meningeal thick- 
ening in the operative wound. The patient 
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was grateful to be free from pain for the 
first time in years. There was loss of pain 
below the right eighth dorsal dermatome, and 
some weakness was observed in the left leg. 


On Jan. 4, 1958, there was throbbing dis- 
comfort deep in the right tibial region and 
in the proximal lateral aspect of the thigh. 
Elevating this leg relieved the pain. There 
was no peripheral vascular deficiency. There 
was no pain sense below the eighth right 
dermatome beyond a slight degree on the 
forcible compression of the right Achilles 
tendon. There was no right plantar “tickle 
sense.” 

Examination on July 2 and 24 disclosed a 
burning sensation in the body below the right 
costal margin, including the leg and foot, 
with some cutaneous hyperesthesia. The right 
leg was warm and dry. Straight raising of 
the right leg was somewhat painful at 65 
degrees; of the left leg, at 75 degrees. There 
was sensibility to pinprick in the right fifth 
lumbar dermatome. Tickle paresthesia was 
present in the right tenth to the right fifth 
lumbar dermatome. Extremely slight pain 
was elicited by compression of the right 
Achilles tendon. The impression was that a 
few pain fibers were intact in the lateral 
spinothalamic tract. The patient had been 
pain-free for two or three weeks after the 
cordotomy. 

On September 29, a spinal anesthesia test 
was made. At an anesthetic level at the 
fourth thoracic dermatome there was still 
some burning discomfort in the right buttock, 
calf and ankle, which disappeared for about 
three hours after the anesthesia wore off. 
There was a pulling sensation in the right 
leg. The protein content of the spinal fluid 
was 40 mg. per hundred cubic centimeters. 

On September 30, the left lateral spino- 
thalamic tract was divided about 2.5 cm. 
above the previous level. There was arach- 
noidal thickening about the spinal cord at 
this site also. 

Examined on November 11, the patient 
complained of burning discomfort in the 
lateral part of the abdomen and the right 
hip, thigh, calf and foot, with cutaneous hy- 
peresthesia in these areas. The chest was 


sore and the legs numb. The burning pain 
was less severe than before the cordotomy of 
September 30. The patient used a cane and 
limped with the right leg. 

There was anesthesia below the right fifth 
thoracic dermatome. 


There was absence of 
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the right achilles reflex. On March 18, 1954, 
cordotomy was done at the second and third 
cervical vertebral levels. Examination on 
July 25 revealed analgesia on the right side 
below the third cervical segmental level. The 
patient still had burning pain in the right leg. 

Case 2.—P. D., a white woman, aged 19, 
was first examined on July 20, 1948. She 
had had an injury to the back on April 4, 
after which pain developed in the left leg. 
There was tenderness at the fifth lumbar-first 
sacral interspace. The straight leg raising test 
on the left gave positive results. Some sciatica 
was present on the right, and the left achilles 
reflex was reduced. 

A spinogram taken on December 12 showed 
a ridge defect at the fourth and fifth lumbar 
levels. A left fifth lumbar-first sacral disc pro- 
trusion was suspected. Laminectomy was per- 
formed on March 6, 1949, and soft bulging 
discs at the fifth lumbar-first sacral spaces 
were removed. 

Examined on June 3, 1950, the patient had 
pain in the back. The achilles reflex was re- 
duced, and there was hypesthesia at the first 
sacral level. The patient strained her back on 
December 15, 1950, and was confined to bed 
with a cast. In January 1951 a right fasci- 
otomy was performed, relieving the back 
spasm. 

A spinogram taken on February 17 showed 
a flattening defect on the left at the fourth- 
fifth interspace. The protein content of the 
spinal fluid protein was 46 mg. per hundred 
cubic centimeters. Laminectomy was per- 
formed on February 19, and scarred left fifth 
lumbar and first sacral roots were loosened. 
Degenerated disc tissue was removed from the 
fourth-fifth lumbar and the fifth lumbar-first 
sacral levels. 

Examined on April 5, the patient felt “quite 
good.” Some numbness and incoordination 
of the left leg were present, and there was 
moderate paresis of the dorsal and plantar 
flexors of the left foot. The left achilles re- 
flex was reduced, and there was hypesthesia 
at the first sacral level. Examination on 
August 11 and September 7 revealed that, 
although the patient was able to work, the 
back was stiff and painful and left sciatica was 
present. A back brace helped, a body cast was 
fitted on December 19. In January 1952, 
spinal fusion from the fourth lumbar to the 
first sacral level was performed. 

Examined on October 15, the patient had 
severe low back and left sciatic pain. Pres- 
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sure in the third-fourth lumbar interspace 
caused pain to radiate into both thighs. There 
was paresis of dorsal and plantar flexion of 
the left foot. A spinogram taken on November 
20 showed a small left defect at the fifth lum- 
bar-first sacral level. The protein content of 
the spinal fluid was 27 mg. per hundred cubic 
centimeters. Laminectomy was done on No- 
vember 25, and pseudarthrosis of the spinal 
fusion graft at the third and fourth lumbar 
level was observed. 

There were no adhesions about the third, 
fourth and fifth lumbar nerve roots. The first 
sacral root was scarred down, and this nerve 
was divided intradurally. No arachnoid ad- 
hesions were observed. 

The patient was examined again on April 
7, 1953. There was a dull ache in the left leg. 
The left achilles and patellar reflexes were re- 
duced, and there was anesthesia at the first 
sacral level. The left foot was weak. The 
patient was in a motor accident on April 10, 
and lumbosacral pain developed, as well as 
pain in the left leg. A plaster jacket was fitted 
on May 16. A spinogram taken on June 23 
revealed some irregularity at the fourth and 
fifth lumbar spaces. The protein content of 
the spinal fluid was 14 mg. per hundred cubic 
centimeters. 

On June 25 the right lateral spinothalmic 
tract was cut to a depth of 4.5 mm. at the 
second-third thoracic vertebral levels. There 
was arachnoidal thickening at this level. On 
June 26 the patient was free of pain, with pain 
loss below the left eighth thoracic dermatome. 
There was no plantar tickle sense and no pain 
in the achilles tendon on the left. Weakness 
of the right leg persisted for one or two days. 

The patient remained comfortable until she 
strained her back on October 20, when pain 
developed in the right leg and the legs became 
cold, with muscle cramps in the right calf. 

Both patellar and left achilles reflexes were 
reduced. There was pain loss below the left 
eighth dorsal dermatome. 

There was some plantar tickle sense on the 
left, but no pain in the achilles tendon. A 
disc syndrome at the right fourth-fifth lumbar 
or the fifth lumbar-first sacral levels was sus- 
pected. 

A spinogram taken on December 21 showed 
irregularity at the fifth lumbar-first sacral 
space. The protein content of the spinal fluid 
was 20 mg. per hundred cubic centimeters. A 
spinal anesthesia test was made on December 
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23, with relief of pain when the anesthetic 
reached the level of the iliac crest on the right. 
On December 29 the left lateral spinothalamic 
tract was cut to a depth of 4.5 mm. at the 
fifth thoracic vertebral level and about 5 cm. 
below the right cordotomy cut. There was 
some arachnoid membrane thickening about 
the spinal cord. Loss of pain developed below 
the right eighth dorsal dermatome. The pa- 
tient retained good function of the bowel and 
the bladder. She returned to work comfort- 
able and fairly able. 

In November 1954 this patient suffered an 
injury of the head and neck in a motor acci- 
dent. She has had some seizures of petit mal, 
which were controlled medically, and has con- 
tinued to work. 

Case 3.—M. O. E., a white man aged 36, was 
first examined on May 10, 1951. He had un- 
dergone an injury to the back in February 
1946, and right sciatica had developed. In 
February 1949 a laminectomy was done, with 
removal of a large disc. The spine was then 
fused. The pain recurred. A spinogram was 
taken in April 1949, followed by a laminec- 
tomy, which revealed no disc protrusion. The 
difficulty persisted and was considered due to 
neuralgia at the fifth lumbar and first sacral 
levels. 

A spinogram taken on March 2, 1952, 
showed a massive disc defect between the 
fourth and fifth lumbar vertebrae. The protein 
content of the spinal fluid was 65 mg. per 
hundred cubic centimeters. Laminectomy per- 
formed on March 4 succeeded in removal of 
this disc and loosening of the scarred-down 
right fifth lumbar and first sacral roots. In- 
tradural arachnoidal scarring was observed. 

At examination on June 28 the patient had 
constant burning pain in the entire right leg, 
corresponding to the third, fourth and fifth 
lumbar and first sacral segmental areas. Pain 
was of radicular rather than of the type as- 
sociated with disc protrusion. A diagnostic 
spinal anesthesia test was made on July 12, 
and when the anesthetic ascended to the tenth 
dorsal dermatome the patient was relieved of 
most of the pain in the right leg. The protein 
content of the spinal fluid was 100 mg. per 
hundred cubic centimeters. 

On July 14 the left lateral spinothalamic 
tract in the spinal cord was divided to a depth 
of 4 mm. at the third-fourth thoracic ver- 
tebral level. Examination on July 24 revealed 
loss of cutaneous and deep tendinous pain 
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below the right costal margin. Some right 
plantar tickle sense, leg vibration sense and 
some temperature sensibility remained in the 
right leg. The patient was relieved of the 
burning pain but complained of a gnawing 
pain in the entire right leg, “‘as if ropes were 
pulling back and forth.” 

On August 6 a spinal anesthesia test was 
made. At the anesthetic level of the sixth 
dorsal dermatome the patient was relieved of 
about 75 per cent of the distress in the right 
leg. On August 9 the left lateral spinothal- 
amic tract was severed to a depth of 5 mm. at 
the first and second dorsal vertebral level. Ex- 
amination on August 19 revealed pain and 
temperature loss below the right seventh tho- 
racic dermatome. There was some gnawing 
discomfort in the right thigh but no pain 
below the right knee. During September the 
patient was given some shock therapy because 
of anxiety and apprehension. He improved 
and was able to work, tolerating some pain in 
the right leg. 

When examined on June 21, 1956, he was 
working ten hours daily and doing many stren- 
uous tasks. There was some annoying but not 
painful writhing and pulling sensation in the 
right thigh and calf muscles. He occasionally 
missed a step with the right foot. The right 
achilles reflex was absent. There was com- 
plete temperature and pain loss below the 
right eighth thoracic dermatome. Tickle par- 
esthesia was present at the seventh and eighth 
thoracic levels on the right. The back was 
limber and without lumbar pain. Straight 
leg raising to 90 degrees was possible. Good 
muscular strength in the legs and feet was 
noted. 

Case 4.—M. T. R., a white woman 31 years 
old, was first examined on May 21, 19538. She 
had suffered injury to the back in a motor ac- 
cident on Feb. 22, 1952. Pain developed in the 
left leg, and she was thought to have a pro- 
lapsed disc. 

A spinogram taken on August 12 revealed 
no abnormality. Laminectomy and spinal fu- 
sion were done on September 25. A bulging 
disc was detected between the fourth-fifth 
lumbar vertebrae. Pain low in the back and 
in the left leg continued. A spinogram taken 
on March 18, 1953, showed a defect on the 
left between the fifth lumbar-first sacral ver- 
tebrae. Laminectomy with removal of this pro- 
truding disc and spinal fusion was performed 
on March 24. Pain and numbness in the left 


leg continued, and the left achilles reflex was 
reduced. 

A spinogram taken on March 6 revealed no 
abnormality. The protein content of the 
spinal fluid was 25 mg. per hundred cubic 
centimeters. Laminectomy was done on June 
5. No real disc protrusion was observed at 
the fourth-fifth lumbar or the fifth lumbar- 
first sacral interspaces. The fifth lumbar nerve 
root was scarred and was divided intradurally. 
The first sacral root, also scarred extradurally 
and its sensory division cut intradurally. 
There were intradural arachnoidal adhesions. 


Examined on August 24 and September 21, 
the patient complained of pain low in the back 
and in both legs. The left foot was weak and 
the left achilles reflex absent. There was more 
sciatica on the right than on the left. The 
patient was four months pregnant. A mis- 
carriage occurred on Feb. 2, 1954, and after 
this there was sciatica on the left more severe 
than that on the right. The left leg and foot 
were cool. There was post-traumatic neural- 
gia at the fifth lumbar and first sacral levels. 


On May 7 the right lateral spinothalamic 
tract was sectioned to a depth of 4 mm. at the 
third to fifth thoracic vertebral level. Pain 
loss developed on the left below the eighth 
dorsal segmental level, and the pain in the 
right leg was also relieved. Examination on 
December 14 revealed loss of pain and temper- 
ature sense below the sixth dorsal segmental 
level on the left. Some tickle sense was re- 
tained and there was an electric-like painless 
sensation on left plantar stimulation. No left 
abdominal or achilles reflexes were present. 
The patient improved, essentially pain free 
and able to work. 


On June 29, 1955, she was in a motor acci- 
dent, and pain developed low in the back and 
in the right leg. She was treated with leg 
traction. There was no sensation of pain on 
the left below the eighth dorsal segmental 
level. Straight raising of the left leg to 85 
degrees and of the right leg to 50 degrees was 
possible. 


Examination on February 20, 1956, revealed 
absence of the left achilles reflex. There was 
paresis of dorsal and plantar flexion of the 
left foot. Loss of pain sense remained on the 
left below the eighth thoracic dermatome. Ex- 
amination of the right leg revealed no abnor- 
mality. The patient continued to remain quite 
comfortable and able. 
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Spinal nerve roots must always be 
loosened thoroughly from fibrous adhe- 
sions in their course from the dural sac 
through the intervertebral foramens at 
the site of pathologic change in an inter- 
vertebral disc. Intraneural post-traumatic 
changes such as fibrosis may, however, 
perpetuate neuralgia even after such de- 
compression and mobilization. The divi- 
sion of injured spinal nerve roots either 
extradurally or intradurally in these cases 
has, in my experience, provided no appre- 
ciable relief of pain. The subsequent 
functional loss of motor and deep sensi- 
bility after nerve root section increases 
the disability ; therefore, when the clinical 
problem has become complex to this ex- 
tent, as after two or three indicated lamin- 
ectomies for the intravertebral disc syn- 
drome with uncontrollable pain persisting, 
lateral spinothalamic tractotomy should be 
done. 


SUMMARY 


The author discusses the treatment of 
persistent pain after an operation on the 
intervertebral discs, stating that, although 
more than 80 per cent of good results are 
obtained after operations for prolapse of 
a disc, the patients who remain painfully 
disabled require the most meticulous care 
and treatment. Every such patient should 
receive the benefit of every available 
means of conservative treatment, and care 
should be taken not to assume without ex- 
cellent reason that the trouble is psycho- 
somatic. The author strongly disapproves 
of bilateral prefrontal lobotomy for relief 
of such pain, because of the resultant 
changes in personality. He reports 4 
cases in which he performed laminec- 
tomies and cordotomies after all conserva- 
tive measures had been tried and had 
failed. All presented complicated prob- 
lems, but the end results obtained justified 
the effort and patience involved. 
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Viene discussa del cura del dolore rper- 
sistente dopo un intervento per ernia del 
disco, dato chc—benché pit dell’80% dei 
malati guariscano completamente dopo 
questo intervento—quelli in cui rimane un 
dolore richiedono una particolare atten- 
zione. Essi devono essere sottoposti a 
qualunque tentativo per esserne liberati, 
e bisogna andare molto prudenti prima di 
affermare che si tratta di un disturbo 
psicosomatico. 

L’autore é contrario alla lobotomia pre- 
frontale, perché essa determina delle mo- 
dificazioni nella personalita. Egli riferisce 
due casi in cui esegui laminectomie e cor- 
dotomie dopo aver tentato senza successo 
ogni altro metodo conservativo. II risul- 
tato finale fu soddisfacente. 


SUMARIO 


O autor discute o tratamento de dor pér- 
sistente apds operacado nos discos interver- 
tebrais afimando que embora mais de 80% 
bons resultados sejam obtidos apés opera- 
c6es para prolapso de disco, os pacientes 
que continuam desabilitados devido a dér 
requerem 0 mais meticuloso cuidado e tra- 
tamento. Cada um désses pacientes deve re- 
ceber 0 beneficio de todos os métodos con- 
servativos de tratamento, tomando-se cui- 
dado para nao assumir sem razao bem 
fundamentada que o problema é de origem 
psicossomatica. 

O autor desaprova com veeméncia a lo- 
botomia pré-frontal bilateral para alivio 
de tal dor, devido as mudangas de per- 
sonalidade que acarreta. 

O autor apresenta quatro casos nos quais 
effeituar laminectomias e cordotomias de- 
pois que todas os medidas conservativas 
terem sido usadas sem resultado. Todos 
apresentaram problemas complicados, po- 
rim os resultados finais justificaram a 
paciénciae e esforco empregados. 
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RESUME 


L’auteur discute le traitement de la 
douleur persistante aprés opération de 
disques intervertébraux. L’opération 
donne environ 80% de bons résultats avec 
reprise du travail, mais 20% des cas en 
moyenne présentent une incapacité due a 
un état douloureux. Ces malades devraient 
pouvoir bénéficier de tous les moyens thé- 
rapeutiques conservateurs, et le diagnostic 
de troubles psychopathiques ne doit jamais 
étre établi a la légére. L’auteur est réso- 
lument opposé a la lobotomie bilatérale. 
Il présente 4 cas traités par laminectomie 
et cordotomie aprés échec de la thérapeu- 
tique conservatrice. Les résultats obtenus, 
malgré les problémes difficiles qui se po- 
saient, ont pleinement justifié les efforts 
et la patience déployés. 


ZUSAM MENFASSUNG 


Der Verfasser erértert die Behandlung 
von nach Operationen an den Zwischen- 
wirbelscheiben bestehenbleibenden 
Schmerzen. Er weist darauf hin, dass, 
wenn auch in mehr als 80 Prozent der 
operativ behandelten Falle von Prolaps 
der Zwischenwirbelscheibe gute Erfolge 
erzielt werden, diejenigen Kranken, bei 
denen die Schmerzen und die Untauglich- 
keit nicht behoben werden, eine dusserst 
sorgfaltige Pflege und Behandlung brau- 
chen. Allen diesen Kranken sollte jede 
MOglichkeit konservativer Behandlung 
zuginglich gemacht werden, und man 
sollte sich davor hiiten, die Beschwerden 
als psychosomatisch aufzufassen, sofern 
nicht ganz stichhaltige Griinde fiir eine 
solche Diagnose vorliegen. Der Verfasser 
lehnt die doppelseitige prafrontale Lobo- 
tomie als Behandlung derartiger Schmer- 
zen strengstens ab wegen der mit ihr ein- 
hergehenden Veranderungen der Persén- 
lichkeit. Er berichtet tiber vier Faille, an 
denen er, nachdem alle konservativen 
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Massnahmen ohne Erfolg versucht worden 
waren, Laminektomien und Seitenstrang- 
resektionen ausfiihrte. Alle diese Fille 
stellten komplizierte Probleme dar, die 
Endergebnisse jedoch rechtfertigten allen 
Aufwand an Miihe und Geduld. 


RESUMEN 


Razona el autor sobre el tratamiento de 
la persistencia del dolor después de la op- 
eracion en los discos intervertebrales. Afir- 
mando que, aunque en las operaciones por 
enfermos quedan con trastornos dolorosos 
requieren los mas meticulosos cuidados de 
tratamiento. Cada uno de tales enfermos 
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debe beneficiarse de todos los métodos de 
tratamiento conservador posibles, y se 
debe tener gran cuidado de no afirmar sin 
verdadero fundamento que las molestias 
sean psicosomaticas. El] autor desaprueba 
resueltamente la lobotomia prefrontal 
para la mitigacién de tales dolores a causa 
de los cambios de personalidad que acar- 
réa. El autor practicé laminectomia y cor- 
dotomia en 4 de sus pacientes entre los 
que habian fracasado los métodos conser- 
vadores, Estos casos presentaban proble- 
mas complicados pero los buenos resulta- 
dos justificaron el esfuerzo y la paciencia 
empleados. 
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Obstetric and Gynecologic Surgery 


ITH increasing employment of 

W vaginal hysterectomy for treat- 

ment of uterine prolapse, numer- 
ous variations in the technic of that oper- 
ation have been reported. Since in cases 
of prolapse the tissues are loose, there 
seems to be an increased possibility of 
relapse in simple vaginal hysterectomy, 
according to the classic technics of Hal- 
ban,’ Bissel,| Shaw,'* Peham and Am- 
reich,'! Martius,? Heaney® and others. 
Thus, at Johns Hopkins, according to 
Everett,* in 30 per cent of cases in which 
simple vaginal hysterectomy was _ per- 
formed by Heaney’s technic the anatomic 
results were unsatisfactory. 

In cases of uterine prolapse the im- 
portant point in vaginal hysterectomy is 
reconstitution of the uterine suspension 
apparatus of the uterus, so as to prevent 
prolapse of the vagina, a condition ex- 
tremely difficult to cure. 

Generally, in the classic technics of 
vaginal hysterectomy, the parametric 
pedicles are fixed separately and extra- 
peritoneally, at each side, in the angles 
of the vagina. In the presence of uterine 
prolapse the components of the suspen- 
sion apparatus (the round, uterosacral 
and parametric ligaments and the pillars 
of the uterine retinaculum) are slack, 
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hypotonic and elongated, requiring to be 
shortened and stretched, and to have their 
tension increased, so as to support intra- 
abdominal pressure and prevent prolapse 
of the vagina. Recently, however, Gray® 
observed that the adnexial and parametric 
pedicles should be fixed in the angles of 
the vagina, unless these pedicles are very 
slack. Phaneuf!? has also expressed 
preference for lateral fixation of the 
pedicles in vaginal hysterectomy. 


In cases of prolapse of the uterus there 
is always looseness of the uterine liga- 
ments, which gives rise to various modi- 
fications of the classic technic for vaginal 
hysterectomy, with a view to curing this 
prolapse. Thus, according to Mayo’s!® 
technic, the pedicles of both sides should 
be sutured together in the median line. 
Ward" sutures the adnexial, parametric 
and uterosacral pedicles respectively, to 
themselves, in the median line. By mak- 
ing a continuous suture, he fixes the round 
ligaments in the subpubic fascia, close to 
the periosteum and fixes the uterosacral 
ligaments in the angles of the vagina. 


This Mayo-Ward technic is also adopted 
by Crossen,? Warton and others,!®> with 
some modifications. Ward!‘ sutures each 
round ligament separately in the subpubic 
fascia of the same side. Crossen® unites 
the round ligaments between themselves 
and with the same thread fixes them in 
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the subpubic fascia. Watson!* dissects the 
uterosacral ligaments and fixes them in 
the bottom of the vagina, shortening 
them. Falk® fixes the cardinal and utero- 
sacral ligaments in the posterior wall of 
the vagina. Campbell? sutures the utero- 
sacral ligaments in the subpubis, stretch- 
ing them to the maximum, and Shaw,’ in 
his technic for cure of uterine prolapse, 
fixes the adnexial and parametric pedicles 
in the angles and lateral anterior walls of 
the vagina, uniting them later in the me- 
dian line. The uterosacral ligaments are 
not only sutured in the corners of the va- 
gina but united in the median line and the 
anterior wall. 

As can be seen, there have been numer- 
ous variations in the technic of recon- 
structing the suspension apparatus to pre- 
vent prolapse of the vagina. 

During my preparation to compete for 
the title Docent of Gynecology in the 
Medical Faculty of the University of Sao 
Paulo, under the direction of my instruc- 
tor Prof. José Medina, I had the opportu- 
nity to perform vaginal hysterectomy by 
different technics, and I noted that, for 
partial or total prolapse of the uterus, one 
of the most simple and rapid anatomic 
technics is the Mayo-Ward. It is charac- 
terized by the reconstruction of the sus- 
pension apparatus so as to relocate it in 
the position it occupies under normal con- 
ditions. Thus, with the uterus removed, 
the adnexial, parametric and uterosacral 
ligaments are united between themselves 
in the median line, forming, in place of 
the uterus, a median suture situated be- 
tween the bladder and the rectum, and in 
a plane that goes from the pubis to the 
third or fourth sacral vertebra, where the 
uterosacral ligaments are inserted. For 
this, the round ligaments are sutured in 
the sides of the urethra, in the pubic arcs, 
and the uterosacral ligaments are fixed in 
the angles of the vagina. From the outset, 
however, I did not perform a continuous 
suture as done by Ward and Crossen, pre- 
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ferring to suture separately the adnexial, 
parametric and uterosacral ligaments. La- 
ter, with practice, I gradually introduced 
small modifications and details of other 
technics. The integration of these details 
in surgical technic is the motive for pub- 
lishing this article. I left for future pub- 
lication my study of the indications and 
results of vaginal hysterectomy for the 
cure of uterine prolapse, because, as has 
been mentioned, it is my aim here to de- 
scribe only my technic of vaginal hysterec- 
tomy as I have performed it in the service 
of Prof. José Medina. 

Technic of Vaginal Hysterectomy.—The 
fundamental steps are summed up as 
follows: (1) cxtirpation of the uterus, 
leaving the pedicles clamped as Ward does; 
(2) reduction of the cystocele; (3) fixa- 
tion of the structures that form the sus- 
pension apparatus and removal of the 
clamps, and (4) reconstitution of the sus- 
tentation apparatus (pelvic seat). 

1. The cervix is stretched by means of 
two Musseux clamps, and an incision 
shaped like an inverted T is made in the 
anterior vaginal wall. Initially, a trans- 
verse incision in the mucosa is made with 
the bistoury and the submucosa dissected 
with scissors, the section being carried to 
a point next to the urinary meatus. Dis- 
section of the mucosa is then completed 
with the bistoury, with its handle or with 
gauze. After the bladder has been thor- 
oughly exposed to the lateral and para- 
metric aspects, resection of the excessive 
mucosa on each side is effected (Fig. 1, 
A and B). 

2. The bladder is elevated with the left 
thumb and index finger; this is followed 
by section of the vesicocervica] pillars and 
dissection of the bladder, which is pulled 
in the direction of the pubis until it meets 
the peritoneal plica of the vesicouterine 
sac (Fig. 2A). 

3. The anterior peritoneal sac is opened 
with reference to the peritoneum (Fig. 
2B). 
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4. The circular incision of the vaginal 
mucosa around the cervix is completed 
and later dissected until Douglas’ sac is 
open, with reference to the peritoneum 
(Fig. 2C). 

5. The uterosacral ligaments are clamp- 
ed and sectioned, the straight Koch clamps 
being left in place. These clamps should 
be placed symmetrically (Fig. 2D). 

6. The parametric vessels, including the 
uterine arteries, are clamped and sec- 
tioned, the clamps being left in place, one 
on each side (Fig. 2#). In the case of a 
uterus that has increased in volume, prin- 
cipally because of hypertrophic lengthen- 
ing of the cervix, before adnexial pedicles 
are clamped, two more clamps should be 
placed, one on either side, after the sec- 
tion. This second series of clamps stops 
the insertion of the “vespertilliones” wing 
of the large ligament in the sides of the 
uterus. 

7. The body of the uterus is exposed by 
anterior opening of the peritoneum and by 
clamping of the utero-ovarian and round 
ligaments and the tubes on each side, from 
top to bottom, with curved Koch clamps, 
after which the uterus is sectioned and 
removed (Fig. 


SALVATORE: VAGINAL HYSTERECTOMY 


8. The round ligaments are identified 
and repaired with Hallis clamps about 1 
or 2 cm. from their section to the uterus. 
This identification may be made before or 
after withdrawal of the uterus, and the 
level of repair of the round ligaments de- 
pends on the degree of slackness of the 
tissues. 

9. All three or four of the Koch clamps 
are left on each side. Cystocele is next 
corrected by means of transverse stitches 
in the vesical fascia. The number of 
stitches depends on the degree of cystocele. 
It is always advisable to make a few trans- 
verse stitches in the urethral fascia, ren- 
dering it more widely exposed, for this 
facilitates the later fixation of the round 
ligaments in the pubovesicocervical pillars 
(Fig. 2F). 

10. The right round ligament is trans- 
fixed at the level of the repair, i.e., 1 or 2 
cm. from the adnexial clamping. In the 
peritoneal side one or two transfixations 
are made (Fig. 2G), and the left round 
ligament is transfixed at the same height, 
joining them in the median line. After 
this, the pubovesicocervical pillar at the 
left end, next to the pubic peritoneum of 
the same side, is transfixed at a level below 


Fig. 1.—Initial steps of operation (see text). 
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the urethral meatus. The same is done with 
the right end of the same side. In this 
manner, by lifting up the bladder and pull- 
ing the round ligaments with the threads 
transfixed in the subpubic fascia, a knot 
is made under the urethra, the round liga- 
ments being sutured in the bases of the 
pubovesicocervical pillars (Fig. 2H). This 
knot, of the Watkins type, does not always 
support great tension; it is therefore pref- 
erable at times to suture each round liga- 
ment separately in the base of the subpubic 
fascia of the same side, according to 
Ward’s'* original technic. Immediately 
there under another knot can be made to 
unite the round ligaments (Fig. 2/). 


11. The adnexial pedicles (round liga- 
ments and tubes) are sutured between 
themselves in the median line. The two 
curved clamps are joined symmetrically, 
and the two adnexial pedicles are trans- 
fixed, making a ligature with No. 0 chro- 
mic catgut or No. 1 silk. After the first 
knot is made, the thread is wound around 


under the clamps, making another knot, 
and the clamps are withdrawn (Fig. 3). 


12. The clamps that fix the parametric 
and uterine arteries are joined symmetri- 
cally, one beside the other, and the same 
kind of ligature is made, that is, one trans- 
fixing the parametric pedicles and joining 
them in the median line. It is advisable 
to make a reinforcing ligature on each 
side with No. 0 chromic catgut, because 
the pedicles concerned contain the uterine 
arteries (Fig. 4A). 

13. The uterosacral ligaments are su- 
tured between themselves, including the 
rear peritoneum, to close the peritoneal 
cavity. After the right uterosacral liga- 
ment has been transfixed, the posterior 
peritoneal side is transfixed once or twice, 
and then the left uterosacral ligament is 
transfixed. Next, the left uterosacral lig- 
aments are transfixed to the right, with a 
knot (Fig. 4A). 

14. The uterosacral ligaments of each 


JULY, 1957 


side are fixed in the angles of the vagina, 
about 1 or 2 cm. from their previous me- 
dian suture. These knots transfix the va- 
gina mucosa and are referred to in Figure 
4B). 


15. After hemostasis of the small ves- 
sels the forward wall of the vagina is 
closed with a suture in the shape of an 
inverted T, with separate stitches. Thus, 
first a transverse suture is made with No. 
0 plain catgut between the vaginal angles 
(Fig. 4C). In the central stitch, which 
unites the two ends of the vaginal mucosa, 
besides including the rear side of the said 
mucosa in its median portion, the sides are 
transfixed to the uterosacral ligaments. In 
the same way, when the longitudinal me- 
dian suture is started, while one is pro- 
ceeding from the inside toward the outside, 
i.e., in the direction of the urinary meatus, 
some stitches transfix the parametric and 
adnexial pedicles outside the ligatures 
which united them to each other (Fig. 
4D). The reason for these stitches is to 
avoid leaving any dead space between the 
pedicles and the vaginal mucosa, and to 
insure juncture of the pedicles (uterosac- 
ral, parametric, adnexial and round liga- 
ments) to the anterior vagina] mucosa in 
its median line (Fig. 4E). Therefore, the 
fibrous net that will be formed by the ped- 
icles and the round, parametric and utero- 
sacral ligaments in the median line will 
also be joined to the anterior mucosa and 
situated between the bladder and the rec- 
tum, in a plane which goes from the pubis 
to the third sacral vertebra, where the 
uterosacral ligaments are inserted (Fig. 
5). 


16. Next, colporrhaphy and _ perineor- 
rhaphy are performed, with myorrhaphy 
of the elevator musc'es of the anus, which 
must always accompany vaginal hysterec- 
tomy in cases of uterine prolapse. 

17. A drain is not installed, but a vagi- 
nal tampon of gauze is left for twenty-four 
hours. 
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Fig. 2.—Nine successive steps of operation (see text). 


The immediate results have been excel- COMMENT 
lent, and the later results, as has been 
mentioned, will be discussed in a future At the beginning of a vaginal hysterec- 
publication, when I shall present the indi- tomy it is indifferent whether the surgeon 
cations and results. makes only a small transverse incision at 
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the level of the cervix or a circular incision 
of the cervix. In the same way, some pre- 
fer to make a median incision in the ante- 
rior wall of the vagina and dissect the 
bladder after removal of the uterus, alleg- 
ing that bleeding of the cystocele will not 
occur, which always happens in small 
quantity when it is dissected previously. 
In the meanwhile, I found it easier to ex- 
pose the uterus after dissecting the ante- 
rior vaginal mucosa and the bladder and 
pulling the latter in the direction of the 
pubis, principally because, in the Mayo- 
Ward technic," the clamps remain in the 
operative field after withdrawal of the 
uterus. Besides, since the step following 
withdrawal of the uterus consists of suture 
of the round ligaments between themselves 
and in the subpubic fascia, it seems advis- 


able to me not only to have the anterior © 


vaginal mucosa and the bladder already 
dissected but the cystocele already cor- 
rected. Thus, after withdrawal of the 
uterus and correction of the cystocele, the 
fundamental step is made, which is the 
preparation of the median network formed 
by suture of the round, parametric and 
uterosacral ligaments, respectively to 
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themselves and in the median line. This 
is why I begin the operation by dissection 
of the anterior vaginal wall, mobilization 
of the bladder, resection of the excess mu- 
cosa and hemostasis of the small bleeding 
vesical vessels. Besides, it is important in 
lateral dissection of the bladder and ure- 
thra to have the laterourethral subpubic — 
region well exposed. 

After withdrawal] of the uterus and cor- 
rection of the cystocele, the round liga- 
ments are fixed in the base of the puboves- 
icocervica] pillars. With the same catgut 
that united the round ligaments to each 
other the subpubic fascia is transfixed be- 
low the urethral meatus, and a knot is 
made to unite it below the urethra. Such 
a suture should be made a little below 
the urethral meatus, so as not to tighten 
the urethra. In addition, I do not make the 
stitch fixing the round ligaments to the 
vaginal mucosa as Crossen* does, or close 
to the periosteum, as Ward and Warton!* 
advise, but found it sufficient to grasp, on 
each side, the base of the pubovesicocervi- 
cal pillar next to the pubic periosteum. If 
difficulties are encountered, it is preferable — 
to suture separately the round ligament 


Fig. 3.—Twelfth and thirteenth steps of operation 
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Fig. 4.—The five additional steps that complete the operation (see text). 


separately to the subpubic fascia of the 
same side, it being easier, in such cases, to 
pass the needle close to the subpubic peri- 
osteum, as Ward! does. 

Finally, the level of separation and pos- 
terior suture of the round ligaments to the 
subpubic fascia depends on the degree of 
slackness of the same. 

After the round ligaments have been 
fixed in the subpubis, contrary to the rec- 
ommendations of Ward! and Crossen’, I 
do not make a continuous suture from top 
to bottom from the round ligaments to, the 
uterosacral ligaments and including the 
adnexial and parametric pedicles, because 
when the clamps are withdrawn and the 
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two ends of the catgut stretched it is com- 
mon to cause creases in the median net- 
work and vascular openings in the pedicles, 
which do not always face outward. Be- 
sides, these formations are too numerous 
and important to be sutured and joined by 
a single thread. For this reason I prefer 
to place separate sutures, initially joining 
the round ligaments between themselves 
and later the adnexial, parametric and 
uterosacral pedicles. Additionally, the par- 
ametric pedicles, which contain the uterine 
arteries, are reinforced by still another 
ligature on each side. 

I include one stitch more or less similar 
to Watson’s technic,’? although in the op- 
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Fig. 5.—Schematic drawings showing the fibrous net formed in this type of hysterectomy (see text). 


posite sense. After suture of the utero- 
sacral ligaments between themselves in 
the median line, about 1 or 2 cm. from that 
juncture, I fix the uterosacral ligaments 
on each side respectively in the angles of 
the vagina, shortening them. 

The level of fixation of the uterosacral 
ligaments in the angles of the vagina de- 
pends on the degree of slackness of those 
ligaments, and therefore on the degree of 
prolapse. Thus, in cases of total prolapse, 
after the uterosacral ligaments have been 
united between themselves, they can be su- 
tured respectively in each angle of the va- 
gina, about 2 cm. from that juncture and 
according to Watson,'* after being dis- 
sected. 

The closing of the bottom of the vagina 
in a transverse manner includes the two 
uterosacral ligaments, in addition to pre- 
venting the bottom of the vagina from be- 
coming funnel-shaped. 

The suture of the anterior wall of the 
vagina is made from the inside toward the 
outside, the internal vagina being left to 
be stretched gradually as the urinary 
meatus is approached. Then one or two 
stitches transfix the parametric and ad- 
nexial pedicles and, still farther forward, 
the round ligaments, thus enabling one to 
avoid any dead space and facilitating the 
adherence of those pedicles to the anterior 


vaginal mucosa. It is interesting to achieve 
not only the fixation of vaginal angles to 
the uterine ligaments but strong adherence 
of the internal third of the anterior wall 
of the vagina to the uterine ligaments, 
which were sutured between themselves in 
the median line so as to impede future pro- 
lapse of the vagina and bladder. 


In terminating a vaginal hysterectomy, 
correction of the rectocele should be made, 
even if the rectocele is not pronounced. 
This step, forming one of the final phases 
of the operation, sometimes is not made 
with the necessary exactness and this ex- 
plains later relapse of the rectocele in some 


cases, 


SUMMARY 


The author, after studying and perform- 
ing vaginal hysterectomy by the different 
technics indicated for the cure of uterine 
prolapse, mentions that in the Gynecolog- 
ical Clinic of the Faculty of Medicine of 
Sao Paulo (Service of Prof. José Medina), 
he recently operated by the Mayo-Ward 
technic, with some personal modifications. 


In this article he describes the steps and 
details of the technic used, commenting on 
the reasons for the modifications intro- 
duced. The immediate results were excel- 
lent. Later results will be the subject of 
future publication. 
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O autor apds estudar e executar his- 
terectomia vaginal pelas diferentes técni- 
cas indicadas para a cura de prolapso 
uterino menciona que na Clinica Ginecol6- 
gica da Faculdade de Medicina de Sao 
Paulo (Servico do Prof. José Medina) éle 
recentemente operou pels técnica de Mayo- 
Ward cour alqumas modificagées pessoais. 
Néste artigo o autor descreve os tempos e 
detalhes da técnica usada, comentando as 
razdes que levarama introdugao das modi- 
ficagdes. Os resultados imediatos foram 
excelentes sendo que os resultados pos- 
teriores serad o objeto de publicacdes fu- 
turas. 


ZUSAM MENFASSUNG 


Der Verfasser hat sich dem Studium 
und der Ausfiihrung vaginaler Gebarmut- 
terresektionen mit verschiedenen fiir die 
Behandlung von Gebarmuttervorfall in 
Frage kommenden Techniken gewidmet 
und berichtet, dass er kiirzlich in der 
Gyniakologischen Klinik der Medizinischen 
Fakultaét von Sao Paulo (Prof, José Me- 
dina) die Technik von Mayo-Ward mit 
einigen eigenen Modifizierungen ange- 
wandt hat. 

Er beschreibt in der vorliegenden Ar- 
beit die verschiedenen Schritte und Einzel- 
heiten der von ihm beniitzten Technik und 
geht auf die Griinde der von ihm einge- 
fiihrten Modifizierungen ein. Die unmit- 
telbaren Ergebnisse waren ausgezeichnet. 
' Die Spaterfolge werden in weiteren Ve- 
roffentlichungen in der Zukunft mitgeteilt 
werden. 


RESUME 


Aprés avoir étudié et pratiqué diffé- 
rentes techniques d’hystérectomie vaginale 
pour prolapsus utérin, l’auteur a récem- 
ment opéré (Clinique universitaire de 
gynécologie de Sao Paulo, service du Prof. 


45 


SALVATORE: VAGINAL HYSTERECTOMY 


José Medina), selon la technique en usage 
a la clinique Mayo, a laquelle il a apporté 
quelques modifications personnelles. 

Il décrit ici cette technique et donne les 
raisons des modifications proposées. Les 
résultats immédiats ont été excellents, les 
résultats éloignés feront l’objet d’une autre 
publication. 


RESUMEN 


El autor, después de estudiar y haber 
llevado a cabo histerectomias vaginales por 
las diversas técnicas indicadas en el trata- 
miento del prolapso uterino, describe el 
procedimiento de Mayo-Ward con algunas 
modificaciones personales, que ha llevado 
a cabo recientemente en la Clinica Gine- 
colégica de la Facultad de Medicina de Sao 
Paulo (servicio del profesor José Medina). 

En el articulo describe los tiempos y de- 
talles de la técnica utilizada, comentando 
el por qué de las modificaciones introduci- 
das. Los resultados inmediatos fueron ex- 
celentes. En futuras publicaciones se 
daran a conocer los resultados definitivos. 


RIASSUNTO 


L’autore, dopo aver studiato ed eseguito 
listerectomia vaginale con varie tecniche, 
indicate per la cura del prolasso dell’utero, 
afferma di essersi dedicato recentemente 
alla tecnica di Mayo-Ward con una modi- 
ficazione personale. 

Nell’articolo ne descrive dettagliata- 
mente i tempi e le modificazioni. I risul- 
tati sono stati eccellenti. 
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Brown-Séquard used his Balzacian fury for work to prove that man was less human 
than had been believed, and he proclaimed that a different version of the comédie 
humaine must be produced, a work of science, made up of facts on nerve impulses, 
data about secreting glands, units of electricity, grammes of salts and nuclei of body 
cells. Francois Magendie had said: ‘When I experiment I have only eyes and ears, 
but no brain.’ That was the guiding spirit behind Brown-Séquard’s work in that 
foetid room where he discovered universal laws out of the writhing bodies of his 
experimental animals. 


At twenty-nine, he made his first original discovery. By cutting certain nerve 
fibres in the spinal cord of an animal and noting the effect, he found something 
quite unexpected. The bodily sensations which pass along the nerves like an elec- 
tric current along a copper wire, came to a place in the spinal cord where they crossed 
over to the other side before reaching the brain; so that nerve messages from the 
right paw of the dog arrived eventually at the left side of the brain. Later this cross- 
ing of nerve fibres from one side to the other was found to occur not only in animals 
but in man also, and today that is a fact found in every text-book. But in the 1850s, 
like Claude Bernard’s discovery of sugar in the liver, it was something of a revolution. 
Brown-Séquard had found a primary law in the working of the nervous system 
which was the real origin of a whole new department of medicine, that of neurology, 
the study of the physical nervous system. 


—Williams 
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Rupture of the Marginal Sinus 


JOHN S. FISH, M.D., F.A.C.S., D.A.B., R. A. BARTHOLOMEW, M.D., 
E. D. COLVIN, M.D., W. H. GRIMES, Jr., M.D., W. M. LESTER, M.D., 


man placenta, together with consid- 

eration of the most logical and most 
widely accepted scheme of maternal pla- 
cental circulation, that of Spanner, leads 
to the conclusion that a modified portion 
of the subchorionic blood lake, the so-called 
marginal sinus, is a structure peculiarly 
susceptible to rupture. 

Sections of the uterine wall and placenta 
at its periphery show its exposed location, 
its lack of supporting structure and its 
intermediate location in the pathway e- 
tween the subchorionic lake and the sub- 
marginal uterine venous sinuses. 

From the pathologic point of view in 
instances of uteroplacental hemorrhage, 
examination of the delivered placenta is 
instructive. The rigid criteria for antena- 
tal rupture of the marginal sinus are (1) 
an adherent, relatively firm old marginal 
clot over the marginal sinus, contiguous 
through (2) a rent in the sinus, with (3) 
a similar thrombus within its lumen. Fur- 
thermore, in most cases, if the placenta is 
carefully delivered, it can be assumed that 
if the site of rupture of the membrane does 
not approach the placental margin, the 
hemorrhage has had its source from a nor- 
mally implanted placenta. 

An armchair reconstruction of the possi- 
bilities with regard to painless uteropla- 
cental hemorrhage, plus the appearance of 
the pathologic placenta just described in 
known cases of placenta praevia, supports 
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the reasonable contention that the source 
of hemorrhage in these cases, likewise, is 
the marginal sinus. The point of prime im- 
portance, however, is that major hemor- 
rhage can occur from the normally im- 
planted placenta; indeed, it occurs with 
even greater frequency than from placenta 
praevia, and, aside from filling a long-open 
gap in the knowledge of unexplained hem- 
orrhages, this entity is clinically important 
in relation to the course of management of 
painless bleeding during the third tri- 
mester of pregnancy, whatever the source. 
Confusion of abruptio placentae with 
rupture of the marginal sinus is possible 
but not common. Pain, marked tenderness, 
uterine rigidity, shock, fetal asphyxia and 
accompanying signs of toxemia are not 
characteristic of the ruptured sinus. The 
presence, in a few patients, of mild dis- 
comfort, slight uterine tenderness or mod- 
erate increase in uterine tone is not com- 
parable in any way, nor does it approach 
in any degree these signs and symptoms, 
which are characteristically associated 
with abruptio placentae. In the last analy- 
sis, when a purely mechanical separation 
of the edges of the marginal cotyledons has 
occurred as the result of blood escaping 
from the sinus, its differentiation from 
true abruptio placentae is based upon iden- 
tification of the typical placental infarction 
associated with the latter in the formalin- 
fixed placenta at the site of separation. 
It is almost exclusively with placenta 
praevia that rupture of the marginal sinus 
is confused, whereas it is with the so-called 
“painless hemorrhages” of late pregnancy 
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that it belongs. A brief comparison of the 
similarities and differences in the behavior 
patterns of these two major sources of 
such hemorrhage is instructive. 

The incidence, already alluded to, is 
high. Sinus bleeding is responsible for 
39 per cent and placenta praevia for 30 
per cent of all external hemorrhages dur- 
ing these periods. Thus, some 56 per cent 
of the so-called painless hemorrhages that 
stem from these two entities (these being 
of the type and distribution traditionally 
attributed to placenta praevia) are not due 
to placenta praevia at all but to the nor- 
mally implanted placenta, This, of course, 
is a literal and complete refutation of the 
old dictum that painless hemorrhage dur- 
ing the third trimester means placenta 
praevia. 

The distribution, in time, of sinus hem- 
orrhage parallels roughly that of placenta 
praevia. A consideration of the similarity 
of the mechanisms, based upon changes in 
uterine configuration and size, would make 
this an anticipated parallel. A sharp con- 
trast emerges, however, in the number 
of concealed hemorrhages from the two 
causes. Rupture of the sinus accounts for 
38 per cent, while the proximity of the 
bleeding site to the internal os in cases 
of low implantation results in the prompt 
escape of blood in all but 3 per cent of in- 
stances. That these concealed hemorrhages 
have more than academic interest becomes 
obvious in a correlation of premature labor 
with hemorrhage during the third trimes- 
ter. We should like to point out the fact 
that it is in labor that placenta praevia and 
rupture of the sinus present themselves 
as problems in about 40 per cent of in- 
stances. 

In the present era, when the expectant 
management of painless hemorrhage is 
being pursued in the interests of greater 
infant maturity, the matter of recurrent 
hemorrhage is of interest. Sensible re- 
strictions, however, which must govern ex- 
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pectant management, will keep obstetri- 
cians in ignorance as to how much, how 
often or how many times bleeding would 
occur before labor starts if the patient 
were left alone. In a practice in which the 
maximum safe use of expectancy is em- 
ployed, it is our experience that in 32 per 
cent of cases of placenta praevia there will 
be one or more spontaneous recurrent epi- 
sodes of bleeding. In addition to this, re- 
currences in labor are encountered in 16 
per cent. In contrast to this—one of the 
major contrasts in clinical behavior, by the 
way—the incidence of recurrent hemor- 
rhage from the normally implanted pla- 
centa is 14 per cent. A jump in the recur- 
rence rate in labor, which is 30 per cent, 
indicates, rather than a true recurrence 
of hemorrhage, the escape of previously 
entrapped blood from behind the mem- 
branes at a normal high implantation site 
under the influence of labor. This obser- 
vation is corroborated by study of the 
blood discharged, which in one-third of 


instances is dark, old blood. Of practical 
interest is recurrent hemorrhage due to 


vaginal examination. With the utmost 
caution in the conduct of this procedure, 
8 per cent of women with placenta praevia 
and 7 per cent of those with ruptured si- 
nuses bleed afresh thereafter. This is an 
observation that should discourage aban- 
donment of the “‘double set-up” for vaginal 
examination in the investigation of pain- 
less bleeding. 

It has already been implied that rupture 
of the marginal sinus simulates placenta 
praevia in the character of the bleeding 
encountered. This is particularly notice- 
able before labor. Our experience with 80 
cases of antepartum hemorrhage revealed 
61 to be characterized by the loss of gross 
amounts of bright red blood, and these 
were nearly equally divided between sinus 
rupture and placenta praevia. The total 
amount of blood lost in these major hem- 
orrhages naturally varies considerably. 
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Three instances of quickly reversible shock 
were encountered among the 80 patients 
noted here; these were private patients 
and well controlled, in that they recognized 
hemorrhage as abnormal and sought at- 
tention promptly. There appears to be 
justification for a progressively increas- 
ing security in the assumption that major 
hemorrhages are self-limited. This may be 
said to be valid, likewise, for rupture of 
the sinus in the normally implanted pla- 
centa, but in both instances it should be 
discounted if manipulation and examina- 
tion have taken place. As yet there ap- 
pears to be no report in the literature of 
death from primary hemorrhage in the 
unmolested patient. 

The next consideration is one that 
strikes home to one of the major stubborn 
problems surrounding hemorrhage in late 
pregnancy from all sources—of premature 
labor and prematurity. The initial hemor- 
rhage from placenta praevia occurs in less 
than thirty-seven weeks’ gestation in about 
32 per cent of cases; that from ruptured 
sinus in about 20 per cent of cases. Now 
as regards placenta praevia, it has been 
noted that 35 per cent of women with 
antepartum bleeding fall into labor within 
twenty-four hours, while 51 per cent, vir- 
tually half, of those with ruptured sinuses 
begin labor within twenty-four hours. 
Here, obviously, is a sizable addition to 
the group automatically ineligible for 
expectant management, and in this group 
prematurity is a factor. It would appear, 
in the present state of knowledge, that 
this group is numerically irreducible, and 
it is highly probable that it falls outside 
the scope of the new uterine inhibitors. In 
a study now in progress we are observing 
that rupture of the marginal sinus of the 
normally implanted placenta, a seldom 
noted cause of premature labor, is, as a 
matter of fact, the apparent initiating 
cause of approximately 22 per cent of pre- 
mature births, second only in frequency to 
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premature rupture of the membranes and 
five times as frequent as toxemia. 

It is interesting to note the effect of this 
upon the outlook for expectancy. That it 
is possible to carry some 50 per cent of 
women with placenta praevia for periods 
in excess of three weeks is, in itself, evi- 
dence that this program is eminently 
worthwhile. Probably owing to the pres- 
ence of residual trapped blood in the case 
of the normally implanted placenta, there 
is a definite increase in uterine irritabil- 
ity as manifested by a tendency to labor. 
Thus while 50 per cent of the women in 
this category go into labor almost at once, 
only 25 per cent of those with sinus rup- 
tures can be carried to three weeks or be- 
yond. With relatively greater numbers of 
placenta praevia turning up with hemor- 
rhage in advance of thirty-seven weeks and 
relatively greater success from expectant 
treatment, it is possible in both situations 
to bring approximately 80 per cent of pa- 
tients to within three weeks of term be- 
fore pregnancy must be terminated. This 
similarity is reflected in the fetal outcome, 
the number of neonatal deaths (based 
largely on prematurity) being virtually the 
same. 

A clear and important point emerges 
in consideration of fetal deaths. Half or 
more of the perinatal mortality in most 
series of cases of placenta praevia is made 
up of stillbirths. This is due, in most in- 
stances, to fetal asphyxia from compres- 
sion of the low placenta or cord (not, of 
course, a problem in sinus rupture from 
norma] implantations), and it is primarily 
related to the method of delivery and en- 
tirely independent of the state of gestation. 
In concentration upon prematurity in cases 
of placenta praevia, the obstetrician must 
be no less keen as te choice of the deliv- 
ery route, for it represents no overall gain 
to carry on assiduously to term and then 
lose the baby from mismanaged definitive 
treatment. 
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One or two points with regard to treat- 
ment are dependent upon the recognition 
of rupture of the marginal sinus in the 
normally implanted placenta as a clini- 
cal entity. One might say at once that the 
active or definitive treatment of such rup- 
ture per se is amniotomy. This, it might 
be anticipated, would relieve the tension 
of the membrane at the placental margin 
that contributes to holding the sinus open, 
and it does, in fact, stop the bleeding and 
apparently prevents its recurrence. Of 
more importance, however, are two con- 
siderations in the treatment of painless 
hemorrhage; first, except for its abandon- 
ment due to spontaneous labor, expectancy 
in management should be perfectly adapt- 
able, with a minimum of risk, to every 
case of rupture of the marginal sinus, and 
it should be recalled that this means over 
half the aforementioned hemorrhages; 
second, in no case of rupture of the mar- 
ginal sinus should cesarean section be re- 
quired. Thus one may set out on a course of 
expectancy after a hemorrhage, once as- 
sumed without question to indicate pla- 
centa praevia, with a greater than 50 per 
cent chance that one is dealing with a 
situation of less potential danger, less than 
half the chance of recurrence and essen- 
tially no chance of compression asphyxia. 
Thus, also, one is able to make sharp re- 
ductions in the number of cesarean sec- 
tions performed for hemorrhage, which 
in our series has been 9 per cent for all 
painless hemorrhage and 21 per cent for 
placenta praevia. 

No one would wish to argue with a con- 
sidered judgment for cesarean section in 
a case of placenta praevia. One may jus- 
tifiably ask, however, for the best possi- 
ble conditions under which to perform the 
vaginal examination upon which this judg- 
ment is based, and this emphasizes an im- 
portant phase of expectancy in addition 
to its primary motive, the attainment of 
maturity. It permits, as term approaches, 
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progressively better preparation of the 
cervix and lower segment and fuller adap- 
tation of the presenting part, so that eval- 
uation of the factors necessary for choos- 
ing a delivery route is accurate and exact. 
This evaluation can then be based upon 
cervical invasion and direct placental and 
fetal palpation, not upon impressions 
gained from a long, closed cervix by trans- 
uterine palpation or otherwise. Moreover, 
and equally important, should placenta 
praevia be ruled out, the unprepared cer- 
vix and the high presenting part would 
offer grave temptation, if not adequate 
indication, to resort to abdominal deliv- 
ery to eliminate the known risks of amni- 
otomy and induction in these circum- 
stances. Expectant management has thus 
operated in staunch support of a lowered 
number of cesarean sections and a reduc- 
tion of risks of inducing labor by yield- 
ing the more favorable cervix. 

To gain full advantage of this aid to 
diagnostic accuracy and therapeutic con- 
servatism, it follows naturally that vagi- 
nal examination for evaluation should be 
postponed until the time has come for 
definitive treatment. It is our conviction 
that earlier manipulation invites recur- 
rent hemorrhage, infection and undesir- 
able uterine stimulation and increases the 
risk of expectancy to no useful purpose, 
since with expectancy in view it matters 
not where the placenta lies, nor will it 
matter until the delivery route must be 
chosen. 


SUMMARY 


Anatomic and pathologic considerations 
with regard to the marginal sinus in the 
fresh placenta reveal the likelihood of its 
rupture in the second and third trimesters 
of gestation, an occurrence accounting for 
39 per cent of all late hemorrhages dur- 
ing pregnancy. 

In distribution, character of bleeding 
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and related clinical observations at the 
time of hemorrhage, bleeding from the 
marginal sinus simulates placenta praevia 
most closely. The rate of recurrence of 
such hemorrhage prior to labor is half 
that of placenta praevia. Fina] differenti- 
ation from placenta praevia is based on 
vaginal examination. Occasional confusion 
with mild, marginal abruptio placentae is 
possible, 

The problem of prematurity contingent 
upon hemorrhage in late pregnancy is 
parallel in cases of sinus rupture and in 
cases of placenta praevia. Virtually half 
of all marginal sinus hemorrhages are 
followed by labor within twenty-four 
hours, some 22 per cent of all prematurity 
being due, in the authors’ experience, to 
sinus hemorrhage. The fetal mortality 
therefrom (4 per cent) is related almost 
exclusively to prematurity. 

Unless spontaneous labor intervenes, 
marginal sinus hemorrhage may be man- 
aged expectantly with safety, and the child 
should be delivered through the pelvis. 
Since, basically, there is no need for differ- 
entiation between placenta praevia and 
sinus rupture before definitive treatment 
is planned, and since diagnosis is more 
accurate and induction of labor safer with 
a prepared cervix, the authors prefer to 
postpone vaginal examination until the end 
of the course of expectancy. 


RESUMEN 


Se trata en este trabajo de diversas con- 
sideraciones anatémicas y patolégicas en 
relacié6n con el seno marginal. de la pla- 
centa que determina la probabilidad de su 
ruptura durante el segundo y el tercer tri- 
mestre de la gestacién. Esto ocurre en un 
39 por ciento de todas las hemorragias en 
la iltima época del embarazo. 

Por su distribucién, caracter de la. he- 
morragia y manifestaciones clinicas la 
hemorragia del seno marginal se confunde 
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facilmente con la placenta previa. La fre- 
cuencia de la recurrencia de tal hemorragia 
antes del parto es la mitad que en la pla- 
centa previa. El] diagnéstico diferencial 
entre ambas se basa en el examen vaginal. 
A veces es posible la confusién con la pla- 
centa marginal abrupta. 

El problema de la frecuencia del parto 
prematuro es semejante en los casos de 
ruptura del seno y los de placenta previa. 
Virtualmente la mitad de las hemorragias 
del seno marginal van seguidas de parto 
prematuro en las 24 horas ya que, segtn 
la experiencia del autor, el 22 por ciento 
de todos los partos prematuros se debe a 
la hemorragia del seno. Salvo que se pre- 
sente el parto expontaneamente la hemor- 
ragia del seno marginal puede ser tratada 
a la espectativa con bastante seguridad y 
el nino puede ser salvado facilmente por 
la via natural. 

Puesto que noes precisa la diferenciacién 
entre la placenta previa y la rotura del 
seno antes de que se plantée un tratami- 
ento definitivo y puesto que el diagnéstico 
es mas exacto y la induccion al parto mas 
segura con un cuello mas preparado los 
autores prefieren dejar el examen vaginal 
hasta el final de el tiempo de expectacién. 


ZUSAM MENFASSUNG 


Anatomische und pathologische Unter- 
suchungen des Randsinus der frischen Pla- 
zenta weisen darauf hin, dass ein Riss des 
Sinus wahrscheinlich im zweiten oder 
dritten Drittel der Schwangerschaft auf- 
tritt, ein Ereignis, das fiir 39 Prozent 
aller spaten Schwangerschaftsblutungen 
verantwortlich ist. 

Hinsichtlich der Verteilung, der Art der 
Blutung und der klinischen Erscheinungen 
zur Zeit ihres Auftretens ahnelt die Blu- 
tung des Randsinus am meisten dem Bilde 
der Placenta praevia. Das Wiederauftreten 
solcher Blutungen vor der Entbindung wird 
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nur halb so haufig beobachtet wie in Fallen 
von Placenta praevia. Die endgiiltige Dif- 
ferential diagnose von der Placenta prae- 
via beruht auf vaginaler Untersuchung. 
Gelegentlich kann die Randsinusblutung 
mit einer abgelésten marginalen Plazenta 
leichten Grades verwechselt werden. 

Das Problem der Friihgeburt auf Grund 
einer Blutung im spaten Stadium der 
Schwangerschaft ist in Fallen von Sinus- 
riss ahnlich wie in solchen von Placenta 
praevia. Praktisch kommt es in der Halfte 
aller Falle von Randsinusblutungen inner- 
halb von 24 Stunden zu Wehen, und nach 
den Erfahrungen der Verfasser beruhen 
etwa 22% aller Friihgeburten auf Sinus- 
blutungen. Die Sterblichkeitsquote der 
Foten in diesen Fallen (4%) hangt fast 
ausschliesslich von der verfriihten Geburt 
ab. 

Wenn es nicht zum spontanen Einsetzen 
von Wehen kommt, lasst sich die Rand- 
sinusblutung ohne Gefahr abwartend be- 
handeln und eine Entbindung des Kindes 
durch das Becken erreichen. Da im Grunde 
genommen eine Differentialdiagnose 
zwischen Placenta praevia und Sinusriss 
unnotig ist, bevor man sich zu einem be- 
stimmten Behandlungsplan  entschliesst, 
und da ein vorbereiteter Gebirmutterhals 
eine genauere Diagnose und eine sicherere 
Einleitung der Geburt gestattet, ziehen die 
Verfasser es vor, die vaginale Untersu- 
chung bis zum Ende der Schwangerschaft 
aufzuschieben. 


RESUME 


Les considérations anatomiques et 
pathologiques concernant le sinus margi- 
nal du placenta frais révélent sa rupture 
vraisemblable au cours des 2e et 3e tri- 
mestres de la grossesse dans 39% des 
hémorragies tardives de la grossesse. 

L’hémorragie du sinus marginal simule 
d’assez prés le placenta praevia. 


Le taux 
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de récidive de cette hémorragie avant le 
travail de l’accouchement est de 50% in- 
férieur a celui du placenta praevia. Le 
diagnostic différentiel est basé sur |’exa- 
men vaginal. 

Le probléme de |]’accouchement préma- 
ture secondaire 4 l’hémorragie dans les 
grossesses avancées peut étre mis en pa- 
ralléle avec clui qui se produit dans les 
cas de rupture du sinus et dans les cas de 
placenta praevia. Pratiquement la moitié 
hémorragies du sinus marginal sont sui- 
vies du travail dans les 24 heures, et 
d’aprés les auteurs 22% environ des nais- 
sances avant terme sont dues a des hémor- 
ragies du sinus. Dans ces cas la mortalité 
foetale (4%) est presque exclusivement 
en rapport avec l’accouchement prématuré. 


A moins que le travail ait commercé, 
l’hémorragie du sinus peut étre traitée 
sans danger par une thérapeutique d’ex- 
pectative; l’accouchement devrait se faire 
par le pelvis, Comme il n’est en principe 
pas nécessaire de poser le diagnostic dif- 
férentiel entre un placenta praevia et une 
rupture du sinus avant d’instituer un diag- 
nostic plus précis et un début de travail 
plus satisfaisant, les auteurs préférent 
surseoir 4 examen vaginal jusqu’a la fin 
de la période d’expectative. 


RIASSUNTO 


Studi anatomopatologici sul seno mar- 
ginale della placenta fresca rivelano la sua 
disposizione alla rottura ned secondo e nel 
terzo trimestre di gravidanza e la sua 
frequenza che é del 39% di tutte le emor- 
ragie tardive nella gravidanza. 


L’emorragia del seno marginale simula 
molto da vicino quella da placenta previa 
per la distribuzione, il carattere del san- 
guiamento, il quadro clinico e la durata. 
La frequenza delle recidive prima del parto 
é la meta di quella da placenta previa. La 
differenziazione si basa sull’esame vagi- 
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nale, sebbene sia possibile ugualmente un 
errore nelle placente marginali. 

Il problema della prematurita nelle emo- 
rragie della gravidanza avanzata é@ iden- 
tico tanto nella placenta previa che nelle 
emorragie del seno marginale. Circa una 
meta di queste ultime sono seguite dal 
parto entro le prime 24 ore. Circa il 22% 
di tutti i parti prematuri sono dovuti, 
secondo Il’autore, a emorragie del seno. La 
mortalita fetale che ne deriva (4%) é@ in 
rapporto quasi esclusivamente con la pre- 
maturanza. 

A meno che non inizi il travaglio spon- 
taneo, l’emorragia del seno marginale deve 
essere trattata conservativamente e il 
bambino partorito per le vie naturali. 
Dacché, infine, non occorre differenziare 
la placenta previa dall’emorragia del seno 
marginale, e dal momento che la diagnosi 
é pit accurata e l’induzione del parto pil 
sicura con una cervice preparata, |’autore 
preferisce rimandare l’esame vaginale alla 
fine. 


SUMARIO 


Consideracées anatémicas e patolégicas 
com relacao ao seio marginal na placenta 
fresca revelam a tendéncia a rotura no 
segundo e terceiro trimestre da gestacao, 
atribuindo-se a tal seio 39% de todas as 
hemorrgias tardias durante a gravidez. 

A observacao clinica revela que a hemor- 
ragia do seio marginal pela distribuicao e 
carater simula com bastante semelhanca 
a placenta prévia. O diagndstico diferen- 
cial 6 baseado no examé vaginal. 


It is in autumn that diseases tend to be most acute and most likely to prove fatal. 
The spririg is the healthiest and least fatal time of year. 


FISH ET AL.: RUPTURE OF MARGINAL SINUS 


Confusao é possivel com os casos de 
abruptio placentae marginal moderada. O 
problema de parto prematuro devido a 
hemorragia no final da gestacao é devido 
em quantidade equivalente a rotura do seio 
marginal e placenta previa. Virtualmente 
metade de todas as hemorragias de seio 
marginal sao seguidas por inicio de parto 
dentro de 24 horas; sendo que na experi- 
encia de autor 22% de todos os casos de 
prematuridade sao devidos a hemorragia 
de tal seio. A mortalidade fetal nestes 
casos (4%) é devida quasi que exclusiva- 
mente a prematuridade. 

A nao ser por inicio espontanoe de trabal- 
ho de parto a hemorragia resultante de ro- 
tura de seio marginal] pode ser manejada 
conservativamente com seguran¢a e 0 parto 
deve ser vaginal. Desde que basicamente 
nao ha necessidade de diferenciagéo entre 
rotura de seio marginal e placenta prévia 
antes que um plano definitivo de trata- 
mento seja tracado, e desde que o diag- 
nostico € mais acurado e a indugao do 
parto mais segura com a cervix preparada, 
os autores preferem postpor 0 exame vag- 
inal até o final do periodo expectante. 
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Otorhinolaryngologic Surgery 


Whiplash Injuries: A Panel Discussion 
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F.A.C.S., F.1L.C.S., D.A.B.,t WASHINGTON, D. C.. AND KENNETH H. ABBOTT, 
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THE PROBLEM IN GENERAL 
Dr. McIntire 


HE subject of this panel—whiplash 

injuries—has been called to the at- 

tention of the public in a most dra- 
matic fashion in the past two years. 

It is not difficult to understand this, for 
the number of accidents on the highway 
today finds a very large percentage due 
to collisions caused by a motor’s stalling 
on the highway, The unprotected spine 
of the driver, in its cervical portion, is 
easily damaged when the car in which he 
is sitting is rammed from the rear. The 
injury may be extreme or of such little ef- 
fect at the time that the injured person 
pays it little attention. 

In the past, little has been done in the 
way of immediate examination—it is only 
when the symptoms occur at a later date 
that the patient comes to the orthopedist 
or the neurosurgeon for assistance. 

This condition was called to naval atten- 
tion very forcefully when the naval avia- 
tion pilots began operating planes from 
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the decks of ships. The launching mech- 
anism was a compressed air device that 
launched the airplane from a catapult. 
Many pilots complained of blackout after 
the takeoff, coming to and finding that they 
were flying. A few casualties occurred 
when planes plunged into the sea. It was 
thought at the time that this was due to 
engine failure, but possibly it was due in 
some instances to blackout from cervical 

damage caused by whiplash action. . 

We corrected this situation immediately 
after being informed of blackout in pilots, 
and since that time (the early 1920’s), 
secure head rests have been provided in 
all planes, especially those operating from 
catapults. It was about the same time 
when safety belts and safety harnesses 
were used to prevent the pilot’s being 
pitched into the cowling when his plane 
ground-looped upon landing. 

It is not my intention to go into the 
pathologic character of this injury, which 
will be discussed by other members of the 
panel. I wish to discuss, briefly, the symp- 
toms that arise after a true whiplash in- 
jury, especially of the head. 

Damage to any of the cervical nerves 
may be caused by this type of injury, the 
nerves most commonly affected being the 
second and third. As the great occipital 
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nerve is a continuation of the second cer- 
vical nerve group, pain over the area sup- 
plied by this nerve is a common symptom. 
This takes in a large part of the neck, the 
occipital portion of the scalp and the 
lower portion of the face. The pain is 
definitely neuralgic. The headache occurs 
in the following manner: Beginning in the 
suboccipital area, it radiates to the center 
of the skull and finally centers behind one 
or both eyes. Often it is unilateral. There 
have been many cases in which only fron- 
tal headache was present. This condition 
may last for more than a year, and it is 
not uncommon to see it persist over a 
much greater period. 


Trigeminal neuralgia is a not uncom- 
mon symptom, especially when the injury 
involves the fifth cervical nerve. There is 
a direct connection between this nerve 
root and the fifth cranial nerve. 

Often there is some degree of concus- 
sion, though not necessarily. The force 
transmitted by the striking automobile 
may be transmitted at an angle. This 
causes severe rotation of the neck, and 
when this occurs other symptoms are also 
present. Injury to the spinal accessory 
nerve, which arises from all cervical 
nerves, will cause spasms of the trapezius 
and sternomastoid muscles. Often there 
is spasm of all the occipital muscles. This 
spasm then causes traction on the great 
occipital nerve, with the result that severe 
pain is present over its entire distribution. 
In such a case, when the cervical portion 
of the spine is rotated, the symptoms are 
generally unilateral. 

Vertigo and nausea often follow this in- 
jury. The most common ocular symptoms 
are loss of accommodation and very weak 
convergence — in fact, in many cases of 
severe damage, inability to fix on an ob- 
ject is a common symptom. This is under- 
standable, since injury to the second and 
third cervical nerves involves the cervical 
plexus, which in turn affects, most vitally, 
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the trigeminal branches. The carotid 
plexus is often involved and, through its 
branches, causes neuralgia throughout the 
distribution of the fifth nerve and the 
sphenopalatine ganglion. 

The ocular signs are of real value in 
making a diagnosis of this syndrome set 
up by injury to the cervical portion of the 
spine. Often, if no fractures have occurred, 
symptoms do not arise for a period of 
many years. The most common demon- 
stration is usually in the distribution of 
the cervical nerves, especially those below 
the third, but ocular symptoms are per- 
sistent when complications of this injury 
show up months or years later. Loss of 
accommodation is one of the most difficult 
to correct. In some cases the intraverte- 
bral spaces are so narrow that there is 
constant impingement upon the cervical 
nerves. 

Early treatment is important, and that 
means early diagnosis. Every injury to 
the cervical portion of the spine should be 
investigated promptly, for it is immedi- 
ately after the accident that much can be 
done. Consequently, the publicity given 
to whiplash injuries in the past two years 
is of real value from an educational stand- 
point. 

It is to be hoped that preventive meas- 
ures will receive equal attention. The or- 
thopedist and the neurosurgeon have the 
opportunity to present the best methods 
for relief of symptoms. The medicolegal 
aspects, which have assumed tremendous 
importance, should help to “tie in” the 
various points discussed. This is one 
phase that cannot be ignored and every 
doctor should have a clear understanding 
of his responsibility therein. 

Once this has been accomplished, it will 
become easily possible to awaken public 
interest and to disseminate the necessary 
information among laymen as well as pro- 
fessional men. Cooperation on the part of 
the general public is indispensable to suc- 
cess. 
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ETIOLOGIC AND THERAPEUTIC ASPECTS 


Dr. Compere 


Every physician should know how to 
recognize and treat whiplash injuries of 
the neck. An injury of the cervical por- 
tion of the spine may involve soft tissue, 
bone or a combination of the two. The 
whiplash trauma is produced as a result 
of sudden snapping of the head either for- 
ward, backward or from one side to the 
other, without direct violence from a blow 
or striking of the head against an object. 
Most whiplash injuries occur when an 
automobile that has been stopped by a 
light at a street intersection is crashed 
into by another car from the rear. The 
body of each passenger in the car moves 
forward; the head snaps sharply backward 
and then forward again. The most se- 
vere strain is that which is exerted on 
the anterior longitudinal ligaments and 
muscles of the neck. Sometimes the head 
is snapped back so far that the posterior 
spinous processes of one or more cervical 
vertebrae are fractured. In the second 
component, or forward snap of the head, 
the posterior cervical ligaments, including 
those which support the articular facets, 
may be injured. 

In the vast majority of injuries of this 
type, the roentgenogram reveals no abnor- 
mality. Occasionally, in a lateral film 
taken to show soft tissue, a bulge or a 
rounded swelling can be demonstrated be- 
tween the esophagus and the proximal cer- 
vical portion of the spine. This rounded 
soft tissue swelling is produced by a hema- 


toma at the site of a tear of the longitudi- 


nal ligament. The hematoma lies between 
the cervical vertebrae posteriorly and the 
esophagus anteriorly. The patient com- 
plains of difficulty in swallowing. 

When a car is struck from the side by 
another car, the component of motion or 
whiplash type of snapping of the cervical 


portion of the spine will be first toward 
the side on which the collision takes place 
and then back toward the other side, pro- 
ducing injuries to soft tissues and occa- 
sionally to an articular facet. A head-on 
collision, such as occurs when a car crashes 
into an abutment or into a car approaching 
from the opposite direction, will produce 
severe injury to the posterior structures 
of the neck. Crushing or transsection of 
the cervical portion of the spinal cord is a 
common cause of death in accidents of this 
kind. This may happen to a pilot as he 
lands his fast fighter plane on the deck of 
a flat-top, when the forward motion of the 
plane is checked abruptly by means of the 
elastic ropes or cables. The violent for- 
ward movement of the pilot’s head may 
cause serious injury to the posterior struc- 
tures of the neck. 

The plan of treatment that has been 
most effective has included bed rest in a 
hospital with a felt cervical collar ; cervical 
traction with only 3 pounds (1 Kg.) of 
weight; and infra-red ray heat, and gentle 
massage to the neck. The patients show 
varying degrees of emotional shock, evi- 
denced by apprehension and anxiety, which 
should be combated with adequate seda- 
tion. Miltown, 1 tablet four times each 
day, has been helpful. Some patients re- 
spond better to elixir of phenobarbital. 

When the acute symptoms have subsided 
the patient may be discharged from the 
hospital wearing a felt collar or a plastic 
cervical spine brace. Physiotherapy should 
be continued on an outpatient basis until 
recovery takes place, 

The period of convalescence may vary, 
ranging from as little as three weeks to 
as much as three years. The sooner defini- 
tive treatment is begun after the injury, 
the shorter the time required for recovery. 
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Dr. McIntire has outlined some of the 
problems of whiplash injury, and Dr. 
Compere has demonstrated that mechan- 
ical trauma to the supporting ligaments 
of the portion of the cervical spine is the 
basic pathologic change, He has called 
particular attention to the anterior longi- 
tudinal ligament but has pointed out that 
other ligaments may also be stretched or 
even partly torn. Roentgenograms of the 
cervical portion of the spine show struc- 
tural changes in very few instances. 

Ruptured intervertebral disc is not one 
of the chief causes of the symptoms as- 
sociated with whiplash injury. This is 
borne out by the fact that only 2 of 100 
patients whose cases were reported by 
Gotten were operated upon, and only 2 in 
a series of 200 followed by Abbott, Retter 
and Leimbach required operation. None 
of the patients in my series underwent a 
disc operation. 

In my series of 66 patients with cervical 
strain, the condition in 36 was associated 
with a blow on the head. Forty-five had 
a whiplash type of injury; seven received 
a blow on the neck; 4 were injured playing 
football; 4 sustained falls, and 6 were in- 
jured in miscellaneous ways. Fifty-two 
of the patients had pain in the neck, 43 
had pain in the head and 20 had symptoms 
suggestive of radiculitis, but a diagnosis 
of nerve root contusion was made in only 
8 instances, each of the 8 patients having 
pain in the arm and hand. 

The great difficulty encountered by 
qualified surgeons in agreeing as to the 
diagnosis and degree of disability in an 
individual patient indicates that the phys- 
iopathologic nature of whiplash injury is 
not clearly understood. Not all of my pa- 
tients would be classified as having pure 
whiplash injuries, but perhaps this may 


REPORT OF CASES AND COMMENT 
Dr. Watts 


be an advantage, since they illustrate a 
number of different factors that tend to 
perpetuate the symptoms. 

CASE 1 (Posttraumatic neuritis) —A man 
aged 38, had pain in the arm and hand in 
1950. Two weeks prior to the onset of symp- 
toms he had fallen out of bed. The neurologic 
examination revealed no abnormality, but a 
diagnosis of mild contusion of the sixth cer- 
vical nerve root was made because of the dis- 
tribution of pain. Six years later the pain is 
still present, associated with changes in the 
weather and with driving a car. In this pa- 
tient mild injury resulted in persistent post- 
traumatic neuritis. 

CASE 2 (fibrous dysplasia of second cervical 
vertebra).—A woman 48 years old sustained 
a whiplash type of injury when her car was 
bumped from the rear in 1954. Pain developed 
in the back of the neck, between the shoulders, 
and in the left arm, associated with numbness 
and tingling in the left hand. Roentgenograms 
of the cervical portion of the spine revealed a 
cystic area in the body of the second cervical 
vertebra, which was considered fibrous dys- 
plasia. 

The patient has good and bad periods and 
even now has to use halter traction from time 
to time when the symptoms recur. In this 
patient the pathologic process in the second 
cervical vertebra, which predated the injury, 
probably serves as an irritant focus. 

CASE 3 (neck strain plus nervous tension). 
—A woman aged 42 incurred a cervical strain 
in 1951, when her car was run into by another 
automobile. She turned to the left to shield 
the child in her arms, and her right shoulder 
was thrown against the dashboard. Pain de- 
veloped in the neck, right forearm and thumb, 
with heaviness of the right arm, pain and tin- 
nitus in the right ear and terrific headaches. 
She vomited for days after the accident. She 
had marked limitation of motion of the head 
and neck, which lasted throughout the three 
years she was under observation. At first she 
could sit up only a few minutes without a neck 
brace, and she still required the brace through- 
out this period. At times there was dimin- 
ished sensation over the right suboccipital re- 
gion and over the thumb and index fingers of 
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the right hand, but stiffness of the neck and 
nervous tension were the outstanding symp- 
toms. 

In Case ‘11 neuralgic symptoms continued 
for years after a rather mild injury. In 
Case 2, fibrous dysplasia involving the 
second cervical vertebra tended to serve 
as an irritant focus. In Case 3, nervous 
tension appeared to play an important role 
in keeping the symptoms going, although 
there was also evidence of traumatic neu- 
ritis. 

Since being invited to participate on this 
panel, I have been consulted by a man in 
whom causalgia developed as a result of 
nerve root compression by a protruded 
intervertebral disc. 


CASE 4 (causalgia).—A man aged 46, no- 
ticed a soreness in the back after playing ten- 
nis during the summer of 1956, but it was of 
short duration. In August 1956, while playing 
tennis, he noticed discomfort in his back and 
left leg and difficulty in moving the left foot 
and toes. He complained of a sharp pain at 


the base of his toes and of inability to move 
the left foot upward. He also had a burning 
pain in the foot, together with a frozen feel- 
ing. Examination revealed footdrop on the 
left, with marked impairment of function in 
the toes, loss of sensation over the dorsum of 
the foot and the lateral part of the leg and 
absence of the left ankle jerk. A hemilaminec- 
tomy of the fifth lumbar vertebra was per- 
formed. A calcified disc was observed at the 
lumbosacral level; the nerve root was com- 
pressed and adherent to the disc, and fibrous 
bands had to be cut to free the nerve from the 
bony protrusion. After the operation the pa- 
tient continued to have a burning pain in his 
foot, and a diagnosis of causalgia was made. 
A single paravertebral sympathetic block re- 
lieved the causalgia entirely. The footdrop 
was still present when the patient was last ex- 
amined. 

In his book, Pain Mechanisms, Living- 
ston suggested that chronic low back dis- 
ability may be comparable to causalgia, 
which is common after injury to the me- 
dian nerve in the arm and after gunshot 
wounds involving the sciatic nerve in the 
lower extremity. He stated: “While I do 
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not disregard the importance of the ana- 
tomical and mechanical aspects of bone 
and joint injury in the production of the 
disability, I believe that the principal fac- 
tor in determining the degree of disability 
a particular lesion may entail is not meas- 
ured solely by the visible evidence of in- 
jury, but by the manner in which such a 
lesion happens to irritate sensory nerve 
filaments. Perhaps the situation is not 
dissimilar to that observed when nerve 
trunks are cut, crushed, or compressed. In 
many instances such injuries to nerves do 
not set up a causalgic state, and are at-. 
tended by no unusual degree of pain or 
disability. Yet under conditions that are 
not clear, an exactly similar nerve lesion 
may cause severe pain and start the 
spreading reflex disturbance recognized as 
causalgia,” 

I should like to propose the hypothesis 
that the persistence of symptoms after a 
whiplash injury is the result of a reflex 
disturbance comparable to causalgia. Dr. 
McIntire has said that in the early part 
of World War II, Navy pilots occasionally 
received such neck injuries when their 
planes were launched from carriers. Some 
pilots complained of difficulty with vision, 
which proved to be due to impairment of 
accommodation, and cocainization of the 
sphenopalatine ganglion resulted in im- 
provement. Dr. Compere has pointed out 
that he employs stellate block with good 
results in some of his cases of cervical 
strain. If one looks on whiplash injury 
as causalgia, one may attribute the relief 
by cocainization of the sphenopalatine 
ganglion and stellate block to the breaking 
up of the sympathetic component of the 
causalgia. 

Continued pain, like other distressing 
experiences, undoubtedly brings about a 
state within the nervous system that 
makes for an exaggerated response to 
what may appear to be a trivial stimulus. 
Nervous tension develops and accentuates 
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the symptoms. Fear of disability and ap- 
prehension with regard to impending liti- 
gation are complicating factors, and this 
may be one reason why improvement oc- 
curs when legal settlement is accomplished. 


Not infrequently, the doctor, either as 
the attending physician or as examiner for 
the defendant, is asked for an opinion con- 
cerning injuries to the neck resulting from 
the whiplash mechanism. In either in- 
stance he must draw certain conclusions, 
which include (1) the nature and extent 
of the injuries, and (2) the prognosis. A 
thorough understanding of these factors, 
the mechanism, the type of injury and its 
subsequent course, is incumbent upon the 
medical examiner if he is to give compe- 
tent testimony. 

Knowledge of the mechanism of whip- 
lash injury of the neck is of importance 
in determining the type of injury incurred. 
The manner in which whiplash injury oc- 
curs may vary, but most commonly (over 
90 per cent of my own series) it is pro- 
duced when the plaintiff’s car is struck 
from behind. It is variously considered 
that 2 to 10 per cent of all accidents are 
rear-end collisions. Most often the car 
struck has stopped at a crossing, awaiting 
the change of the red light; however, oc- 
casionally, it is still in motion when hit 
by a vehicle traveling at higher speed. A 
second blow may occur when the car 
struck is driven into the car ahead, thus 
causing a second rear-end collision, The 
force of this rear-end impact usually 
forces the head back; that is, hyperexten- 
sion of the head and neck occurs and is 
followed by recoil into hyperflexion. In 
a smaller number of cases the head has 
gone into lateral (or oblique) flexion, with 
recoil in the opposite direction, depending 
on the position the plaintiff was sitting in 
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If it is correct to assume that whiplash 


injury may produce causalgia, then some 
of the available knowledge about causalgia 
may be applied to the study and manage- 
ment of this type of injury. 


at the moment of the impact. This is im- 
portant, since the direction the head takes 
determines which ligaments will be in- 
volved. In a case of true whiplash injury 
one may consider the head a semi-freely 
movable mass, supported by the relatively 
small and flexible structure of the neck. 
If struck from behind, the body moves for- 
ward, while the head may tend to lag, 
going into acute hyperextension and then 
recoiling into hyperflexion. Although for 
purposes of studying this syndrome I have 
omitted all cases in which the head struck 
an object (windshield, window or dash- 
board), this additional injury (concussion, 
laceration, etc.) must be taken into con- 
sideration in the medicolegal evaluation of 
any given case, 

In consideration of the nature of the 
injury, it is of the utmost importance to 
obtain a detailed history of the symptoms 
as they developed. With reference to the 
neck, these usually fall into 3 categories: 
(1) immediate symptoms, which occurred 
at and directly after the impact; (2) early 
delayed symptoms, appearing a few hours 
to the next day or two after the injury, 
and (8) delayed or later symptoms, which 
may appear, weeks months or even years 
later. 

1. Immediate Symptoms. — Those that 
occur with or immediately after the im- 
pact may range from being dazed to being 
unconscious for varying periods (evidence 
of a degree, usually mild, of cerebral con- 
cussion) ; a “pain”; a “tearing sensation” ; 
a “crack” in the neck (the sprain of the 
various ligaments and/or muscles in the 
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neck, such as the anterior spinal ligament 
or the capsular ligaments). Immediate 
pain in the posterior cervical and suboc- 
cipital area is common. Frequently this 
is transient, but in the more evidently in- 
jured neck it may persist. In the minor 
sprains of the neck local aching may or 
may not persist. These “immediate symp- 
toms” are frequently followed by varying 
degrees of “nervous reaction.” Since 
this may indicate the beginning of a severe 
emotional disturbance or may be no more 
than a transitory reaction to the blow, the 
details should be carefully recorded and 
followed. 


2. Early Delayed Symptoms.—Within a 
few hours or “by the next morning,” aches, 
pains and limitation of motion of the neck 
are common complaints. These are the 
same type of symptoms that appear after 
a sprain elsewhere in the body. Their in- 
tensity may aid in determining the sever- 
ity of the lesion, which is usually assumed 
to be a sprain of the anterior longitudinal 


ligaments, the capsular ligaments of the 


joints and other ligaments. More severe 
injuries may include tears in these and 
other ligaments, and such an injury is 
commonly associated with roentgen evi- 
dence of straightening of the normal cer- 
vical curve as seen in the lateral view. As 
time passes even minor subluxation may 
appear, more commonly in the midcervical 
(fourth to sixth cervical) segments. Frac- 
tures of a part of a cervical vertebra may 
occur, but in my experience these are un- 
common. Radicular pain may appear at 
any time in the course of the syndrome 
and may denote injury to, or irritation of, 
a cervical nerve root. Hemorrhage may 
have occurred about a nerve root, or the 
root may have been contused. Sensory 
changes of anatomically radicular distri- 
bution may then be present. When they 
occur within a few hours after the injury 
the prognosis may be serious, particularly 
as to the time of recovery. Headache, its 
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time of onset, its location, its frequency 
and the precipitating factors should be 
noted. In some cases it may be due to the 
cerebral concussion and, in others, secon- 
dary to the neck sprain; but just as often 
they may have an emotional origin. 

In a small percentage of “neck- 
sprained” persons there occur injuries to 
the lower lumbar region—sprains and le- 
sions of the fourth lumbar intervertebral 
disc. When this happens the patient usu- 
ally complains of low back pain within the 
first twenty-four hours; although it is con- 
ceivable that symptoms should arise later, 
it does not seem probable. Occasionally, 
the pains radiate outward into the extrem- 
ities, which may indicate either referred 
pain or direct damage to one or more 
nerve roots. Sensations resembling elec- 
tric shocks and/or momentary paralysis 
may denote a minor degree of concussion 
of the spinal cord. 


3. Late Effects. — Frequently these are 
the symptoms that persist a few weeks 
after the injury: soreness, aches and pains 
in the posterior part of the neck and in 
the suboccipital and cervicodorsal areas; 
radicular pains; headache; nervousness; 
anxiety tension; memory defects, and in- 
somnia. It is with this category that the 
medicolegal aspect of the problem arises: 
How much of this is on an organic basis, 
and how much is functional? 

In reviewing such a case, one may have 
to look very closely to discern organic 
changes. Sprains elsewhere, it is to be 
remembered, may remain painful for 
many months; the same is true of sprains 
in the neck. Nerve roots once injured are 
notorious for their pain-producing ability, 
and contusions of nerves, hemorrhage 
about or in nerves are well-known factors 
in producing fibrosis and prolonging pain. 
Evidences of these should be looked for. 
Stretched, relaxed, torn capsular liga- 
ments may give rise to chronic subluxa- 
tions, which causes persistent pain 


: 
= 
49 
Age J 
4 


VOL. XXVIII, NO. 1 


through nerve roots at the intervertebral 
foramens. Such symptoms may not ap- 
pear for weeks, months or even years after 
an accident. 

Whether or not there is such a condition 
as “fibrositis” is not known. It is more 
probable that late changes affect the lig- 
aments, vertebrae and nerve roots and 
that the persistent organic symptoms arise 
out of these very real changes. 


One must, therefore, make a very thor- 
ough survey in the delayed or late phase. 
This must include (1) the history, (2) 
studies of the function of the neck (motion 
in all planes), (3) a neurologic survey, 
(4) roentgenograms of the neck in the an- 
teroposterior and the lateral view, in the 
neutral, flexion and extension positions 
and in the right and the left oblique view. 

Of equal importance is the need to ex- 
amine the plaintiff for preexisting organic 
derangements. Occasionally earlier in- 
juries to the neck have occurred to becloud 
the picture, as the case of one of my pa- 
tients, who had had a fractured cervical 
vertebra some two years earlier and then 
sustained, some months apart, two exten- 
sion-recoil neck sprains that resulted in 
chronic subluxation of the fourth and 
fifth cervical discs. More commonly, a re- 
view of the roentgen films taken immedi- 
ately after the accident may reveal long- 
standing osteoarthritic changes in the 
middle and lower cervical vertebrae. This 
may be, though it is not always, a serious 
factor in the cause of prolonged aches and 
pains in the neck, with associated radicu- 
lar pains that were not present prior to 
the accident. Aggravation of rheumatoid 
and other forms of arthritis must also be 
considered, and, when this is suggested, 
roentgen views of the entire spine and the 
sacroiliac joints may be helpful. 

Of most importance is a survey of the 
emotional or psychiatric background 
against which occurred this apparently 
and usually minor cervical injury. Emo- 
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tional instability, anxiety, tension, hostil- 
ity and overreaction, in my experience, 
have been common among the patients 
whose symptoms persist longer than the 
usual three to six months after the injury. 
Such persons are prone to anxiety over 
the injury; they become tense and hold 
the neck rigid, and thus aid in prolonging 
the duration of symptoms. ‘Hostility to- 
ward the driver of the car that caused the 
injury is a potent factor in the further 
development of nervous tension. As I 
have emphasized elsewhere, the patient as 


‘ plaintiff adds anxiety to hostility in his 


fear that the defendant will not be pun- 
ished. It should also be mentioned that 
the plaintiff not infrequently has a fear 
of the litigation proceedings; this causes 
at least a part of his tension until the case 
is settled. At the same time he fears that 
he will not receive just compensation for 
the pain, discomfort and loss of time he 
has incurred as a result of the accident. 
All of these factors further aggravate the 
anxiety tension state and are potent ele- 
ments in prolonging the occurrence of 
symptoms (neck pains, aches and stiff- 
ness), as well as primary causes of inter- 
mittent and persistent headache and other 
symptoms. 


Emotional reactions to an injury must 
be recognized and testified to. It is not 
the physician’s province to ignore them 
and make such statements as “Oh, there 
is nothing wrong, it is all in his head,” or 
“There is no disability ; he (or she) is just 
nervous.” On the contrary, all emotional 
or neurotic reactions should be carefully 
examined and their proper place in the 
syndrome brought out in the physician’s 
testimony. It is then the judge’s or the 
jury’s prerogative to decide whether or 
not such a reaction to an injury (or inci- 
dent in life) is compensable. 


Space does not permit proper emphasis 
upon the iatrogenic phase of this problem. 
Elsewhere I have emphasized the role 


2 
- 
: 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


played by the physician in bringing about 
or aggravating anxiety and tension in the 
whiplash-injured patient by ignoring the 
injury, overtreating it, failing to examine 
the patient properly soon after the acci- 
dent, failure to reassure the patient fre- 
quently as to his ultimate recovery, or the 
application of rigid support to the head 
and neck. All of these are potent in ag- 
gravating the original injury and prolong- 
ing the period during which symptoms 
occur. 

Finally, as has been mentioned, in the 


analysis of each case a “longitudinal view” ~ 


of the whole history and all] the data must 
be made before a proper evaluation of the 
injury and the prognosis is attempted. 
This should include a study of the patient’s 
reactions to other injuries or illness, not 
only as to their apparent severity but as 
to the length of the recovery period and 
the residual physical or emotional symp- 
toms. 

The question “When should a settlement 
be made?” cannot be set down in exact 
figures as to days, weeks, months or years. 
As a rule, it would seem well to do so after 
a period varying from six weeks to three 
months. When symptoms persist after 
three months and are not accompanied by 
objective signs of organic disease (limita- 
tion of motion, muscle spasm, roentgen 
evidence of loss of the normal cervical 
curve, appearance of osteoarthritic changes 
in osteoarthritis already present, vertebral 
subluxation, radicular pains), the physi- 
cian should make a more critical study of 
the emotional aspect of the problem and 
usually advise immediate settlement of the 
pending litigation, if this is possible. Got- 
ten’s review of 100 patients when claims 
had been settled indicated that about 88 
per cent were apparently benefited (from 
the symptomatic aspect) by such a settle- 
ment, whether or not the litigation had 
ended in their favor or in the amount (in 
dollars) they had anticipated. There are, 
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however, several serious inconsistencies in 
this paper of Gotten’s, so that this com- 
parison is not entirely valid. 

For litigants who show evidence of per- 
sistent organic derangement, static or pro- 
gressive, the time of settlement might bet- 
ter be determined on the basis of such 
factors as (1) when one can make a fairly 
definite prognosis, (2) when symptoms 
and progress have approached the static 
and (3) when it is apparent that emo- 
tional factors will be better brought under 
control by termination of litigation. Not 
infrequently this point in time lies be- 
tween six months and three years. 

The degree of disability from any injury 
is extremely difficult to determine, whether 
soon after the injury or many months or 
years afterward. Disability depends not 
only upon the damage done to tissues and 
on the reparative process, good, bad or 
otherwise, but upon the patient’s “will,” 
his basic or dynamic drives. It includes 
his emotional and intellectual makeup and 
his facilities or resources. What may be 
a trivial injury with little pain to one per- 
son is a painful, serious, totally disabling ~ 
experience to another. The same injury, 
then, may range from trivial to severe, 
from the nondisabling type to the type 
causing total permanent disability, de- 
pending on the protoplasm and the psyche 
to which the injury occurs. Great care 
must be taken, therefore, when the physi- 
cian testifies as to the degree of disability. 
In my own opinion it is wise to qualify 
such statements with some background in- 
formation concerning the claimant. 

In summary, then, the physician’s task 
in giving testimony in a case of whiplash 
injury to the neck is the same as with any 
other injury. It calls for a careful anal- 
ysis of the patient’s entire history, as well 
as that of the injury, the events that fol- 
lowed immediately and those that ap- 
peared weeks, months and sometimes 
years afterward. Examination must be 


is 
4 
62 


VOL. XXVIII, NO. 1 


made with extreme care and must include 
the entire body; appropriate roentgeno- 
graphic and other tests should be made. 
A psychiatric survey must not be omitted, 
for it is frequently of the utmost impor- 
tance. 

After such a thorough survey, the physi- 
cian, exercising mature judgment, may 
arrive at an opinion as to the type and 
degree of injury sustained, the degree of 
disability involved, and the relation of the 
accident to the injury and to the plaintiff’s 
condition at the time of the examination. 


SUMMARY 


A panel discussion of whiplash injuries 
of the neck, as held at the Twenty-First 
Congress of the United States and Cana- 
dian Sections of the International College 
of Surgeons, Chicago, Sept. 9-13, 1956, is 
here presented. The subject is dealt with 
successively from the general, the etio- 
logic, the diagnostic, the therapeutic and 
the medicolegal point of view. 


SUMARIO 


Uma discussao em panel sébre ferimen- 


tos do pescoco causados, por “chicote,” — 


que téve lugar durante o vigesimo primeiro 
congresso das Secgdes Americanas e Cana- 
densis do Colégio Internacional dos Cirur- 
gides em Chicago no dia 9 de setembro 
de 1956 é aqui apresentada. 

O assunto é tratado sucessivamente do 
ponto di vista geral etiol6gico, diagnostico, 
terapéutica e médico legal. 


RESUMEN 


El autor trata de las heridas de latigo 
en el cuello, como ya se hablé en el Vige- 
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simo-primer Congreso de Los Estados 
Unidos y Canada del I.C. of S. en Chicago, 
en Septiembre de 1.956. Se estudian suce- 
sivamente el problema en general, la eti- 
mologia, el diagnostico, la terapéutica y el 
punto de vista medicolegal. 


ZUSAMMENFASSUNG_ 


Es liegt der Bericht iiber eine von einer 
Gruppe von Facharzten abgehaltenen Dis- 
kussion tiber die sogenannten ‘‘Peitschen- 
schlagverletzungen” des Halses vor. Die 
Aussprache erfolgte auf dem 23. Kongress 
der Sektionen der Vereinigten Staaten und 
Kanadas des International College of Sur- 
geons in Chicago im September 1956 und 
beschaftigt sich der Reihe nach mit allge- 
meinen, atiologischen, diagnostischen, the- 
rapeutischen und _ gerichtsmedizinischen 
Problemen. 


RIASSUNTO 


Viene presentato un quadro riassuntivo 
della discussione sulle lesioni del collo 
avvenuta al 21° Congresso della sezione 
U.S. e Canadese dell’International College 
of Surgeons, tenuto a Chicago dal 9 al 13 
settembre 1956. 

L’argomento é stato svolto in ogni sua 
parte, dall’etiologia alla diagnosi e alla 
terapia. 


RESUME 


Au programme du 2le congrés du Col- 
lége international de chirurgiens (Chi- 
cago, septembre 1956) figurait une dis- 
cussion sur les lésions des vertébres cer- 
vicales. Le probléme est étudié des points 
de vue général, étiologique, diagnostique, 
thérapeutique et médico-légal. 
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Calcific Periarthritis of the Shoulder: 


A Concept of Its Pathogenesis 


with the cerebrum; the hand’s use- 

fulness depends on the shoulder’s in- 
tegrity. Shoulder function depends on the 
muscles attaching the scapula and the 
upper part of the humerus to the trunk. 
Shoulder breadth and contour depend 
more on the muscles than on the clavicular 
bony attachment of the shoulder. With 
the present evolution of society and indus- 
try there is much stress on the shoulder 
tissues. Tissue breakdown after stress 
leads to pain and disability, formerly la- 
beled “bursitis” from the concept of in- 
volvement of the subdeltoid bursa. This 
has been superseded by evidence that the 
calcium is laid down in the supraspinatus 
tendon.! “Periarthritis” and other terms 
have been used as diagnostic labels of 
shoulder pain. The syndrome of shoulder 
pain with limited motion and calcification 
is distinguished from “frozen shoulder” 
and the “hand-shoulder syndrome.” Frozen 
shoulder is attributed to bicipital tenosyn- 
ovitis,?” and the hand-shoulder syndrome 
is characterized by a trigger point of ten- 
derness at the inner end of the spine of 
the scapula. 

The purpose of treatment of the calcified 
supraspinatus syndrome is to relieve pain 
and restore function, The syndrome be- 
gins with a minor strain that has previ- 
ously caused no symptoms. The attack 
may disappear spontaneously, but with re- 
currence there may be pain even at rest, 
as well as limited motion. Roentgen evi- 
dence of a plaque of calcium in the supra- 
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spinatus tendon is diagnostic. In general, 
this tendon bears the brunt in shoulder- 
action.* It is pulled by the supraspinatus 
muscle above, the subscapularis anteriorly, 
and the infraspinatus and teres minor be- 
hind. The weight of the limb pulls down 
on the supraspinatus tendon, which is part 
of the musculotendinous cuff. When the 
underlying long head of the biceps, con- 
fined in the intertubercular groove, be- 
comes swollen, there is pain and nearby 
muscles go into protective spasm. Swell- 
ing, pain, immobilization and atrophy may 
develop into frozen shoulder. 

The pathologic picture appears to be 
that of a disorder of the mesodermal tis- 
sue, in which an altered pattern of hor- 
mone and tissue metabolism resulting from 
the stress of forced muscular work may 
be involved. Also, in Lorente de No’s* 
concept of the arm-shoulder syndrome a 
possible neurogenic mechanism is sug- 
gested, in which stimuli from an irritated 
portion of the upper limb short circuits 
through the “internuncial pool’ in the 
spinal cord. This produces a cycle of ef- 
ferent and afferent stimuli resulting in 
pain, immobilization and, in severe cases, 
tissue changes in the fascia and tendon 
sheaths producing permanent disability. 

Calcium deposit about the shoulder in- 
dicates a breakdown in the connective tis- 
sue function. Such calcification in muscle 
or tendon subject to forced effort is char- 
acteristically seen in the elbows of baseball 
pitchers, the shoulders of boxers and in the 
adduction muscles of the thighs (myositis 
ossificans) of horseback riders on the 
Western plains. 
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There is no constant relation between 
calcium deposit and pain and disability; 
calcium may exist without pain. Opera- 
tion for a calcified supraspinatus is suc- 
cessful even though the postoperative 
roentgenogram shows residual calcium. 
Alteration of the local metabolism pro- 
duces therapeutic results whether it is 
done by operation, by roentgen irradiation, 
by ultrasonics, by diathermy or by injec- 
tion of such as procaine, hyaluronidase, 
and hydrocortone.> With several success- 
ful types of treatment the common de- 
nominator appears to be alteration of the 
state of local tissue. The disease follows 
local tissue changes with stress, and heal- 
ing results because the process is altered. 
The site of calcium deposition, although 
most frequently the supraspinatus tendon, 
may be some other structure about the 
shoulder. This report describes the painful 
shoulder syndromes of a physician and 
three postmen. Calcium deposits were 
present in all, but with the postmen the 
site of the calcium deposit was atypical, so 
that this variation of calcified periarthritis 
of the shoulder may come to justify the 
term ‘“Postman’s Shoulder.” 


The postman, subject to occupational 
strain of the left shoulder, uses it as a 
prop to carry a mail bag and as a support 
for a working hand that holds and sorts 
mail. This continuing double function 
during working hours produces forced 
muscular activity in the face of fatigue. 
The point of maximum stress shown by 
the telltale calcium deposit is not in the 
supraspinatus tendon but elsewhere. Of 
3 postmen, 1 showed calcium in the teres 
major muscle, another in the subscapularis 
and the third in the pectoralis minor. The 
calcium deposit occurs because of decom- 
pensation in the physiologic character of 
ground substance. Ground substance is 


the extracellular amorphous component of 
connective tissue and is coextensive with 
the intracellular cement and the basement 
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membrane, occurring as a gel of varying 
water content. Each body cell is connected 
to the blood through ground substance, the 
unit of function being the cell, the nearby 
capillary and the material of: the interven- 
ing interstitial space.‘ Through the space 
pass oxygen and carbon dioxide, nutriment 
and secretions, hormones and metabolites. 
The capillary wal! is made of epithelial 
cells and intercellular cement, and capil- 
lary permeability depends on the character 
of the intercellular cement (ground sub- 
stance) between the endothelial cells, since 
the rate of filtration through the capillary 
wall is 100 times that for the wall of a liv- 
ing cell. Calcium salts reduce permeabil- 
ity, and the lack of calcium increases it. 
Permeability is also increased by anoxia, 
vitamin C and heat. Yet hyaluronidase, 
which degrades hyaluronic acid (a muco- 
polysaccharide of ground substance), does 
not alter the permeability of the capillary 
wall even though the capillary sheath may 
break down to produce petechial hemor- 
rhages. 

The buildup and breakdown of tissue in 
health makes up the dynamic balance of 
metabolism, and in disease the pattern of 
buildup and breakdown is altered. With 
stress, tissues about the shoulder meet the 
metabolic demands up to a certain point, 
until failure causes local damage to the 
ground substance. The deficient substance 
is no longer able to handle its most impor- 
tant ion, calcium. In calcium metabolism 
the bones serve as a supply depot, the 
blood stream carries calcium from the 
bone and the bowel, and the ground sub- 
stance is physiologically the shuttle that 
delivers calcium in the ionized available 
form to the living cell. The total amount 
of calcium in the interstitial space (all 
ionic) may leave it within one minute. 
Calcium is also involved in blood clotting, 
cardiac rhythm and neuromuscular ex- 
citability. A mucopolysaccharide that is 
normally excreted in the urine (chondroi- 
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tin sulfate) exerts a “colloid protective 
factor” and prevents the formation of 
urinary calculi. When stress in the tis- 
sues about the shoulder degrades ground 
substance (or prevents its production) the 
function of calcium transfer is broken 
down, and calcium cations brought to the 
area, instead of remaining ionized, join 
with the phosphate anions to form molecu- 
lar aggregates and calcium deposits, which 
may be excessive under pressure and cause 
pain. 

The fibroblast is the cell of tissue repair. 
The fibroblast and the growing capillary 
loop compromise the repair team that 
forms granulation tissue and scar tissue. 
Effective wound healing depends on the 
production of mucopolysaccharides; Dun- 
phy and his associates demonstrated in- 
creased production of mucopolysaccharides 
when methionine was increased in the 
diet..° Repair in overworked tissues may 
involve the fibroblast and ground substance 
in the same way as in wound repair. The 
fibroblasts and ground substance together 
produce the collagen fibers. Overworked 
tissues show senescent changes early. The 
failure of fibroblasts to produce ground 
substance after excessive metabolic bur- 
den, plus the generalized “aging potential’ 
of the organism, leads to calcification. The 
effectiveness of therapy for pathologic 
conditions of the shoulder may result from 
connective tissue invasion from nearby 
areas to replace the locally aged and de- 
generated connective tissue cells in the 
area involved. 


Interstitial calcification occurs with 
scleroderma, a collagen disease, as well as 
with pancreatitis and other clinical condi- 
tions. Calcification occurs most frequently 
in the elderly group; it appears that gen- 
eralized aging, plus a local excessive meta- 
bolic burden, may combine to produce 
tissue calcification. In young experimen- 
tal animals the rate of calcium metabolism 
is high, yet the amount of calcium retained 
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in the cells is small.1! In older experimen- 
tal animals the calcium turnover is small, 
but the amount of calcium retained by the 
cells is high. Calcium deposition is asso- 
ciated with aging, tissue degeneration and 
tissue death. 

CAsE 1.—S. V., a physician aged 48, felt 
pain in the right shoulder while en route to a 
meeting. An ice cap was applied and renewed 
each hour. While the patient was driving the 
pain subsided, but motion was uncomfortable. 
Rest diminished the symptoms, but pain re- 
curred on return to work. Roentgenograms 
showed calcium in the supraspinatus tendon. 
Procaine, hyaluronidase and _ hydrocortone 
were injected and the injections repeated at 
three-day intervals. Ultrasonic therapy was 
given daily for twelve treatments, which re- 
stored motion. Adenosine-5-monophosphate 
was given in the course of treatment. After 
treatment, a roentgenogram showed the cal- 
cium plaque diminished but visible over a 
larger area, apparently dispersed in the plane 
of cleavage of the surrounding tissues. 


CASE 2.—G. R., a postman aged 34, while 
lifting his mail bag, “felt something snap” in 
his left shoulder and afterward felt a contin- 
uing ache. He was unable to sleep and the 
next day unable to work. A roentgenogram 
of the left shoulder showed minute calcifica- 
tion, apparently in the pectoralis minor mus- 
cle. Treatment with hot and cold compresses, 
rest and radiant heat was effective. Injections 
of procaine, hyaluronidase and hydrocortone 
were given at the point of tenderness. The 
patient was able to return to work after ten 
days. 

CASE 3.—J. S., a postman aged 38, flung a 
mail sack on his left shoulder and “felt some- 
thing snap,” after which severe disabling pain 
occurred. During the next three days the pain 
increased and was intolerable even at rest. 
Examination showed the arm hanging loosely; 
motion increased the pain. The point of ex- 
treme tenderness was in the posterior axilliary 
fold, near the humerus. The roentgenograms 
showed a small area of calcification in the teres 
major muscle, adjacent to its insertion in the 
humerus. Procaine was injected into the ten- 
der area for relief, and the patient was treated 
with ultrasonics and adenosine-5-monophos- 
phate. He returned to work after ten days. 

CASE 4.—W. C., a postman aged 46, com- 
plained of pain in the left shoulder during the 
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three days prior to his examination, and grad- 
ually increasing in severity. Roentgenograms 
showed a minute area of calcification in the 
subscapularis tendon. The patient was treated 
with injections of procaine, hyaluronidase, 
hydrocortone and adenosine-5-monophosphate, 
plus ultrasonic therapy (ten treatments). He 
returned to work after three weeks. 


SUMMARY 


The postman, using his left shoulder to 
carry the mail bag and his left hand to 
grasp mail, sorts and delivers with the 
right hand. Interstitial calcification in 
muscles associated with occupational 
stress may lead to deposits outside the 
supraspinatus tendon. A concept of the 
physiologic and pathogenetic aspects of 
calcific periarthritis is described, This is 
considered a disease of the mesoderm or 
the connective tissue, involving a local dis- 
order of calcium metabolism in response 
to stress. 

With injection therapy, procaine re- 
lieves pain and inhibits reflex sympathetic 
effects ; hydrocortone is anti-inflammatory, 
and hyaluronidase is a ground substance 
alterative as well as a spreading factor. 
Generalized stress alters the pattern of 
steroids secreted by the adrenal cortex. 


SUMARIO 


O carteiro, usando o ombro esquerdo 
para carregar 0 saco de correspondéncia e 
a sua mao esquerda para apanhar os cartas 
classificagéo intersticial dos musculos in- 
volvidos em stress ocupacianol pode con- 
duzir a deposicées fora do tendao do supra 
espinhoso. Um conceito dos aspectos fisio- 
logicos-patogenicos da calcificacéo peri- 
artritica a descrito. Considera se a calci- 
ficagao como doenca do mesoderma ou do 
tecido conjuntivo, mo do calcio em resposta 
ao stress. 

A terapéutica de injeccades procaina 
alivia a dér e inhibe os efeitos simpaticos 
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reflexos; Hydrocortone é anti inflamatoéria 
e a hialoranidase é fator de disseminacao. 
O “stress” generalizado altera o padrao dos 
esteroides secretados pela cortex supra- 
renal. 


RESUMEN 


El cartero, que emplea su hombro iz- 
quierdo para llevar la saca del correo y su 
mano izquierda para sujetar los paquetes 
postales, saca y reparte las carta con la 
mano derecha. 

La fatiga profesional de los misculos 
afectados en esta maniobra conduce a la 
calcificacién intersticial de los mismos, con 
depésitos calcéreos en torno al tendén del 
supraespinoso. En este articulo se descri- 
ben los aspectos fisiol6gico y patolégico de 
esta periartritis calcificante. Tal lesién es 
considerada como una enfermedad del me- 
sodermo o del tejido conjuntivo, que pro- 
voca un trastorno local del metabolismo 
calcico en respuesta al “stress” muscular. 

La inyeccion local de procaina alivia el 
dolor e inhibe los efectos simaticos refle- 
jos; la hidrocortona es antiinflamatoria, y 
la hialuronidasa es una substancia basica 
modificante asi como un factor de difusién. 
El “stress” generalizado altera el cuadro 
de esteroides segregados por la conteza 
suprarrenal. 


RIASSUNTO 


I postini usano portare il loro carico di 
posta con la spalla sinistra e tenere i 
pacchi con la mano sinistra, mentre dis- 
tribuiscono con Ja destra. In questo la- 
voro i muscoli interessati possono andare 
incontro a calcificazioni interstiziali. 

Vengono descritti gli aspetti fisiopato- 
logici della periartrite calcifica, che viene 
considerata come una malattia del meso- 
derma dovuta a un disordine locale del 
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metabolismo calcico in consequenza a uno 
stress. 

L’infiltrazione di novocaina toglie il do- 
lore e blocca i riflessi simpatici; l’idrocor- 
tone ha un effetto antiflogistico e la ialuro- 
nidasi rappresenta il fattore di diffusione. 

Gli stress generalizzati modificano la 
secrezione surrenalica degli steroidi. 


RESUME 


Chez la facteur, qui porte son sac sur 
l’épaule gauche, trie le courrier de la main 
gauche et le distribue de la droite, il se 
produit souvent une calcification muscu- 
laire interstitielle associée au stress pro- 
fessionnel, ayant pour résultat une ac- 
cumulation de dépots calcaires en dehors 
du tendon sus-épineux. Les aspects physi- 
ologiques et pathogéniques de la périar- 
thrite calcifiante sont étudiés. II s’agit 
d’une affection du tissu conjonctif impli- 
quant un trouble local du métabolisme cal- 
cique en réponse au stress. 

Les injections de procaine soulagent la 
douleur et inhibent les réflexes sympa- 
thiques; l’hydrocortone est anti-inflamma- 
toire, et la hyaluronidase est une substance 
de base, facteur de dissémination. Le 
stress généralisé modifie le tableau des 
stéroides sécrétés par le cortex surrénal. 


ZUSAM MENFASSUNG 


Der Postbeamte beniitzt die linke Schul- 
ter zum Tragen des Postsacks und die linke 
Hand zum Ergreifen der Post und die 
rechte Hand zum Sortieren und Auslie- 
fern der Post. Die interstitielle Verkal- 
kung von durch berufliche Inanspruch- 
nahme_ iiberlasteten Muskeln kann zu 
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Ablagerungen ausserhalb der Sehne des 
M. supraspinatus fiihren. Es wird eine 
Auffassung der physiologischen und pa- 
thogenstischen Vorginge bei der kalzifi- 
zierenden Periarthritis dargestellt. Man 
versteht darunter eine Erkrankung des 
Mesoderms oder des Bindegewebes, wobei 
eine 6rtliche Stérung des. Kalziumstoff- 
wechsels als Ergebnis einer Uberanstren- 
gung eine Rolle spielt. 

Als therapeutische Einspritzungen wer- 
den Novokain zur Behebung des Schmerzes 
und zur Hemmung sympathischer Reflex- 
wirkungen, Hydrokorton, als entziindung- 
hemmendes Mittel und Hyaluronidase als 
Interstitialsubstanz und als Ausbreitungs- 
faktor verwendet. Allgemeine Anstren- 
gung fiihrt zu einer Verdnderung des 
Schemas der von der Nebennierenrinde 
abgesonderten Steroide. 
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Plastic and Reconstructive Surgery 


Plastic Surgical Treatment of Eyelid and Orbit 


JAMES F. DOWD, M.D., F.A.C.S., F.1.C.S. 
ST. LOUIS, MISSOURI 


ROM the point of view of the plastic 
surgeon, conditions involving the eye- 
lids and orbit are multiple but can be 
divided roughly into three categories, as 
follows: (1) congenital anomalies; (2) 
traumatic conditions, and (3) neoplastic 
diseases. Only the conditions that have 
come to my attention most frequently and 
with which I have personal experience will 
be included in this discussion. 

As with the entire body, the most fre- 
quent congenital anomaly, and also the 
most difficult to treat, is the hemangioma. 
Port wine stains are frequently observed 
at birth. Some few will disappear within 
the first week or months, but most persist 
and require treatment. The superficial 
type of capillary angioma frequently re- 
sponds to a single application of carbon 
dioxide snow; this may be repeated at in- 
tervals of three to four weeks, as required, 
with favorable results. The deep variety 
is much more difficult to control, Carbon 
dioxide snow or the injection of sclerosing 
solutions is frequently of no value. Roent- 
gen therapy is frequently withheld because 
of the danger of damage to the eye and ad- 
jacent structures or is completely ineffec- 
tive. When possible, complete excision is 
the only method of control, but when the 
lesion involves the skin, the orbicularis 
muscle, the tarsal plate, the conjunctiva 
and perhaps the lacrimal apparatus as 
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well, excision is easy but reconstruction is 
almost impossible because of the loss of 
vital structures and the hazards of such 
extensive surgical] intervention to an in- 
fant. Some of the rapidly progressive 
forms of the disease fail to respond to any 
and all types of therapy, such as the use 
of carbon dioxide snow, the injection of 
sclerosing fluids, irradiation and radon 
seed implantation, and it appears that 
only with the passage of time does the con- 
dition subside, if it is to subside at all. 
Although these conditions are thought of 
as benign, some certainly have local tend- 
encies to malignant growth. The cavern- 
ous types of hemangioma, which tend to 
invade the orbit deeply, are perhaps best 
treated by early operation. These are usu- 
ally well defined, and feeder vessels can 
be ligated as they are encountered. 

Ptosis of the upper lid is a condition for 
which a single operation, although desira- 
ble, rarely achieves perfection. In my 
hands the fascial suspension of the lid, the 
palpebral border of the tarsal plate being 
fixed indirectly to the frontalis muscle 
through the medium of a pentagonal fas- 
cial strip seems to be the simplest opera- 
tion. A strip of fascia is removed from the 
right thigh with a Masson fascia stripper 
through a 1 inch (2.5 cm.) vertical incision 
over the dense portion of the fascia lata 
on the lateral aspect of the thigh just above 
the knee. A thin strip of appropriate size 
is then cut and inserted into the lid, ac- 
cording to the following plan: Silk sutures 


Fig. 1.—A, capillary hemangioma involving right 
upper eyelid and orbit. B, view seven weeks after 
surgical excision. 


are passed through the palpebral border 
of the lids just above the hair follicles, to 
act as traction guides, at the lateral and 
medial corneal-scleral junctures. Small 
transverse incisions parallel to the palpe- 
bral border are then made superior to 
these sutures through skin and muscle 
down to the tarsal plate. Two other inci- 
sions are made in the eyebrow in the same 
vertical plane, and the fascia is passed in 
a subcutaneous manner, forming a U- 
shaped outline. The fascial strip is fixed 
to the tarsal plate with No. 5-0 white silk 
sutures. The last incision is then made 
one-third of the distance between eyebrow 
and hairline and at a point equidistant 
from the two incisions in the brow. The 
fascial strips are passed through the sub- 
cutaneous tissue to the last incision, and 
a single knot is tied in the fascia. As this 
knot is tensed the eyelid lifts, and when 
the proper level is reached—when the pal- 
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pebral border ‘approaches the upper por- 
tion of the cornea and a normal skin fold 
has been formed—the fascial knot is se- 
cured with No. 5-0 white silk and sutured 
to the frontalis muscle. The ends of the 
fascia are then extended superiorly, both 
medially and laterally, in the subcutaneous 
tissue for additional stability. All skin 
closure is with No. 4-0 plain catgut, to 
eliminate the difficulties of removing fine 
silk sutures postoperatively. Pressure 
dressings are applied for twenty-four 
hours. 

Dermal and other forms of epithelial in- 
clusion are frequently encountered and re- 
quire complete excision without rupture 
of the sac. Perhaps the most frequent 
location for the dermal cyst is the lateral 
portion of the brow overlying the fronto- 
zygomatic suture, but it is observed else- 
where as well. 

The ever-increasing number of automo- 
bile accidents presents the plastic surgeon 
with many challenging problems. Both 
driver and front seat passenger are sub- 
ject to violent trauma as the car comes to 
a sudden stop upon contact with a station- 
ary or a swiftly moving object. The vic- 
tims are generally thrown against the 
steering wheel, the nonyielding dashboard 
or the “safety glass” windshield. Some 
victims are thrown free of the car as the 
doors fly open, and these are exposed to 
additional hazards. All varieties of in- 
juries are therefore encountered: contu- 
sions, abrasions, lacerations, avulsions and 
fractures. 

Laceration is perhaps the most frequent 
form of injury and, when extensive, cer- 
tainly the most time-consuming to repair. 
The surgical principles that apply else- 
where in the body assume increased im- 
portance in this region. All wounds must 
be carefully cleansed with physiologic so- 
lution of sodium chloride; the use of soap 
or detergent solutions near the eyes is to 
be avoided, All foreign material should be 
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Fig. 2.—A, congenital ptosis of upper eyelids with epicanthal folds. B, view two weeks after fascial 
suspension of upper lids and correction of epicanthal folds. C, similar conditions, more marked 
(brother of patient in 2A). D, congenital ptosis and epicanthal folds (father of patients in 2A and 


2C). E, congenital ptosis and epicanthal folds (sister of patient in 2D). 


F, congenital ptosis of 


upper eyelids with epicanthal folds (sister of patients in 2D and2E). G, view one month after fas- 
cial suspension of eyelids and correction of epicanthal folds. 


removed. Small fragments of glass are 
particularly difficult to locate and must be 
searched for with the utmost diligence. 
Obviously all devitalized tissue is removed. 
Hemostasis should be secured with the 
finest suture material possible; I prefer 
No. 4-0 or No. 5-0 plain catgut. All hema- 
tomas must be evacuated. In cases of full 
thickness involvement of the lid, the con- 


junctiva is closed with No. 6-0 black silk; 
perhaps conjunctival sutures can be en- 
tirely eliminated by using fine catgut su- 
tures to approximate the tarsal plate accu- 
rately. Catgut No. 4-0 or No. 5-0 plain, 
is used to close muscle and subcutaneous 
tissues in multiple layers, and the skin is 
closed with No. 5-0 or No. 6-0 black silk. 
Lacerations of the sclera are usually well 
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Fig. 3.—A, multiple lacerations of forehead, upper eyelids, nose and left cheek; avulsion of left upper 


eyelid; laceration of sclera, with prolapse of ciliary body superior to cornea. 
No secondary correction of scars required. 


after primary repair of injuries. 


closed by pulling flaps of adjacent conjunc- 
tiva over them. When a portion of the cil- 
iary body is prolapsed through the lacera- 
tion, it must be removed before the con- 


junctival flaps are closed. Rupture or 
laceration of the cornea must also be 
closed as soon as possible and covered by 


conjunctival flaps. Extensive rupture of 
the cornea and globe, with loss of vitreous, 
will usually require enucleation at the time 
of repair. It is rarely possible to form 
local or distant flaps to repair superficial 
avulsions of skin, muscle and tarsa! plate. 


B, view four months 


Such tissue losses are best covered immedi- 
ately with split-thickness or full-thickness 
grafts. In those rare cases in which a 
major portion of the full thickness of the 
lid is lost, the Huges technic of closing 
the conjunctival sac by sliding a conjunc- 
tival-tarsal flap from the remaining lid 
and covering the resulting defect with a 
full thickness graft is the procedure of 
choice—indeed, the only one that will save 
the globe. 

Fractures of the maxilla involving the 
infraorbital ridge, the floor of the orbit 


Fig. 4.—A, epithelioma, basal cell type, recurrent, involving upper and lower eyelids and adjacent 


area of nose. 


with full thickness graft coverage, closure of medial third of lids. 


B, view eleven months after excision of involved area, suture of remaining conjunctiva 


C, five months after reconstruc- 


tion of eyelids to normal aperture. 
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Fig. 5.—A, epithelioma, basal cell type, involving 
alpebral border and full thickness of the lower 


id. B, V type of excision with cheek flap for 
repair. C, photograph taken two months after 
the operation. 


and the malar bone are frequently en- 
countered. They are always associated 
with considerable swelling of the eyelids 
and adjacent tissues, and frequently this 
edema masks the fractured and displaced 
bones. After severa] weeks, when the 
edema subsides, the fracture is only too 
evident. When the fracture is severe and 
the orbital contents become displaced into 
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Fig. 6.—A, extensive squamous cell carcinoma in- 
vo.ving major portion of lower lid. B, closure of 
conjunctival sac with Hughes conjunctival-tarsal 
flap and full thickness graft. C, two months after 
opening of conjunctival sac reconstituting lids. 


the maxillary sinuses, diplopia results. 
This type of fracture is readily elevated 
under direct vision through an incision in 
the buccal sulcus and maintained by pack- 
ing the antrum with iodoform gauze. The 
pack is permitted to remain in place three 
weeks and is removed as an office proce- 
dure. 

Thermal injuries of the head may be ex- 
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Fig. 7.—A, contracted socket. 


split thickness skin graft lining socket. C, splint in position. 
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B, acrylic splint attached to dental plate to prevent contracture of 


D, prosthesis in place four months 


after the operation. 


tensive, but it is a rare burn that destroys 
the skin of the eyelids. Primary consider- 
ation must be given to the eye itself; if 
there is danger of corneal ulceration the 
lids should be fixed together by bilateral 
tarsorrhaphy. Frequent instillation of 
ophthalmic ointment is required. Early 
skin grafting is essential; scar contracture 
in the region of the lids, however, is always 


marked, and the early split-thickness 
grafts usually have to be replaced by full- 
thickness grafts as time goes by. Hair- 
bearing grafts are frequently used to re- 
place eyebrows destroyed by burns and 
are more successful than is replacement of 
eyelashes. 

Reconstruction of the floor of the orbit 
to overcome diplopia in cases of fracture 
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is best performed early by the accurate 
reduction and stabilization of bone frag- 
ments by means of intra-antral packing. 
Later, when the bones are solidly healed, 
it appears better to introduce some foreign 
material into the distorted orbital floor 
to elevate the globe. This can be done by 
using cartilage grafts; autogenous carti- 
lage appears to give best results. Long- 
standing deformity, when double vision 
has already been compensated for by the 
patient, is perhaps better left alone, grafts 
being used only to improve the general ap- 
pearance and contour of the face. Ivalon 
sponge, a synthetic preparation, has been 
found useful in such cases. 


Contracted sockets requiring skin grafts 
are best treated with split-thickness 
grafts. Problems of greatest concern are 
the fixation of the graft and the prevention 
of its contracture. At the time of grafting 
the orbit is distended with dental wax and 
the eyelids snugly approximated with silk 
sutures. After the wax stent is removed 
(in six to seven days), an acrylic mold, 
fastened indirectly by Stader splint bars 
and bolts to a denture, is used to maintain 
pressure upon the graft and overcome 
sear contracture. The device is comfort- 
able to wear and can be removed, cleansed 
and repositioned by the patient. After sev- 
eral months a suitable prosthesis can be 
manufactured. 


Malignant lesions of the lids assume sev- 
eral forms. One type, the basal cell epi- 
thelioma, involves only the skin and may 
be excised and closed or, alternatively, 
covered by adjacent flaps. Others, more 
extensive, will need repair by the applica- 
tion of full-thickness skin grafts to the re- 
sulting defect. In some cases both eyelids 
are involved in the operation, and, after 
excision of the tumor including skin, mus- 
cle and tarsal plate, the conjunctivae must 
be sutured together and the defect cov- 
ered by a full-thickness skin graft. The 
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normal length of the palpebral fissure is 
restored several months later by dividing 
the closed lids into component parts. The 
V-type of excision is applicable to smaller 
lesions involving the full thickness of the 
lid along the palpebral border, usually the 
squamous cell type of epithelioma. After 
excision of this type of lesion the conjunc- 
tiva is widely mobilized, and skin is sup- 
plied from the cheek by means of a large 
flap. For extensive lesions involving the 
greater portion of the lid, when wide, 
full-thickness excisions are required, em- 
ployment of the Hughes conjunctival-tar- 
sal flap is the procedure of choice for re- 
pair. When the epithelioma occupies the 
lower lid, the lesion, together with a gen- 
erous cuff of norma! tissue, is excised and 
the edges checked by frozen section. After 
clearance by the pathologist the upper lid 
is divided into skin and muscle, which 
remain in their normal position, and the 
conjunctival-tarsal flap is brought down- 
ward and sutured to the stump of con- 
junctiva remaining below. The resulting 
defect is covered with a full-thickness 
skin graft. Several] months later the single 
tarsus is divided into upper and lower 
lids, permitting normal function to re- 
turn. 


SUMMARY 


Some of the common conditions of the 
eyelids and orbit encountered by the plas- 
tic surgeon are described, and various 
methods of therapy are suggested. He- 
mangioma, ptosis of the upper lid, epithe- 
lial inclusion cysts, lacerations and frac- 
tures of the maxilla involving the infra- 
orbital ridge, the floor of the orbit and the 
malar bone are discussed, as are thermal 
injuries and diplopia due to fracture. The 
treatment of contracted sockets by skin 
grafting is described, and the author in- 
cludes a section on malignant lesions of 
the lids and their treatment. 
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ZUSAMMENFASSUNG 


Es werden einige der haufigeren in der 
plastischen Chirurgie vorkommenden Er- 
krankungen des Augenlides und der Au- 
genhoéhle beschrieben und Wege zu ihrer 
Behandlung vorgeschlagen. Dazu gehéren 
das Hamangiom, die Ptose des Oberlides, 
epitheliale Einschlusszysten, Fleischwun- 
den, den unteren Rand der Orbita einbe- 
ziehende Oberkieferbriiche, Briiche des 
Bodens der Augenhdéhle und des Jochbeins, 
Verletzungen durch Hitze und Doppelsehen 
infolge von Knochenbruch. Die Behand- 
lung verengter Augenhoéhlen mit Hautplas- 
tiken wird beschrieben. Ein Abschnitt der 
Arbeit befasst sich mit bésartigen Erkran- 
kungen der Augenlider und deren Behand- 
lung. 


RIASSUNTO 


Vengono descritte alcune delle condizio- 
ni che si incontrano pit di frequente a 
carico delle palpebre e dell’orbita e i me- 
todi di chirurgia plastica, Fra di esse 
l’emangioma, la ptosi della palpebra su- 
periore, le cisti epiteliali da inclusione, le 
lacerazioni, le fratture della mascella che 
interessano il contorno inferiore dell’or- 
bita, il pavimento dell’orbita e l’osso ma- 
lare, come pure le ustioni e la diplopia 
secondaria a frattura. Viene descritta an- 
che la cura del restringimento palpebrale 
con trapianti cutanei e l’asportazione delle 
lesioni maligne delle palpebre. 


RESUME 


Certains états pathologiques de la pau- 


piére et de Vorbite sont décrits, avec 


indications des méthodes opératoires: hé- 
mangiome, ptose palpébrale, kystes épi- 
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théliaux, déchirures, fractures des maxil- 
laires intéressant le rebord inférieur de 
lorbite, le plancher de l’orbite et 
malaire; lésions par brialures, et diplppie 
consécutive a une fracture. L’auteur men- 
tionne également les lésions malignes des 
paupiéres et leur thérapeutique. 


RESUMEN 


Se describen en este articulo la serie de 
defectos que habitualmente se encuentra 
el cirujano plastico en los parpados y en 
la érbita y se sugieren varios métodos tera- 
peuticos. Se discuten sucesivamente el 
hemangioma, la ptosis del parpado supe- 
rior, los quistes dermoides, las lacerac ones 
y las fracturas del maxilar que compren- 
den el reborde infraorbitario el reborde 
oriitario ye el hueso malar, asi como las 
deformidades por que maduras y las di- 
plopias consecutivas a fractura. Después 
de describir algunos casos de empléo de 
injertos de piel, el autor se extiende sobre 
las lesiones malignas de los parpados y su 
tratamiento. 


SUMARIO 


Algumas das condicées frequentemente 
encontradas na orbita e palpebras pelo ci- 
rurgiao plastico séo descritas e os métodos 
de tratamento sugeridos. Hemangioma, 
ptose da palpebra superior, cistos de in- 
clusao epitelial, laceragées, fraturas do 
maxilar superior involveno contorno infra 
orbitario, 0 assoalho da érbita e osso malar 
sao discutidas, bem como as injurias térm- 
icas e diplopias devidas a fraturas. O tra- 
tamento de palpebras contraidas pelo enx- 
erto de pele é descrito, incluindo o autor 
uma secao sobre lesdes malignas das pal- 
pebras e seu tratamento. 
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tinues to be a highly controversial 

topic. Since the day the first type of 
therapy was described, argument as to the 
best method of treatment has caused great 
confusion. Popular advertising medical 
journals grasp sensational reports, using 
poorly chosen photographic prvot and mis- 
judged “expert” opinions to attract the at- 
tention of thoughtless doctors, who accept 
what they read without seeking the advice 
of more truthful and better informed 
sources. This misunderstanding has re- 
sulted in complications that have caused 
the patients undue disfigurement and sub- 
jected them to unnecessarily prolonged 
treatment. 


A review of the literature indicates that 
a better and more severe scrutiny of pa- 
pers on the subject of hemangioma is nec- 
essary to clarify the problem, so that the 
mishandling of patients with hemangio- 
mas can be avoided. 


This paper will deal only with heman- 
giomas appearing on the exposed surfaces 
of the body. The diagnosis of such tumors 
is obvious. Microscopic differences among 
the types are a matter of accepted fact. 
Only the treatment of these tumors is 
questionable. 

The common hemangiomas may be clas- 
sified as follows: 

1. Capillary hemangioma 


Simple type 
Port wine stain (naevus vinosus) 


Tim treatment of hemangioma con- 
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The Hemangioma Problem 


WILLIAM A. LANGE, M.D., F.A.C.S., F.LC.S. 
DETROIT, MICHIGAN 


Naevus araneus; naevus flammeus 
(De Morgan spots) 
Sclerosing hemangioma 


2. Infectious hemangioma 
Pyogenic granuloma 
Granulation cell sarcoma 


3. Cavernous hemangioma 
Superficial type 
Visceral type 
Only the capillary and cavernous types 
will be considered in this paper, with spe- 
cial emphasis on their treatment. 


A true hemangioma is considered con- 
genital, developing from embryonic se- 
questrations of mesodermal tissue. Growth 
occurs by “budding” of the endothelial 
tissue, with the formation of solid cords 
that canalize and establish communication 
with the parent vessel. 


There is an afferent and efferent vascu- 
lar system connecting the tumor with sys- 
temic blood vessels. The tumor grows by 
compressing the surrounding tissue, not 
by involving preformed blood vessels. It 
may arise from arteries, veins, capillaries 
or lymphatics. In most cases its origin 
is capillary or venous. The endothelial 
living cells may proliferate, or the heavy 
fibrous or loosely constructed partitions 
separating the blood spaces may predom- 
inate. 

The hemangioma is the tumor most 
commonly observed in infants and chil- 
dren. About 75 per cent of these congen- 
ital tumors are present at birth, and most 
of the remaining 25 per cent are recog- 
nized in early infancy. In 20 per cent of 
cases there is more than one hemangioma. 
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The tumor is more common in the female 
than in the male (about 2:1). Most he- 
mangiomas appear in skin and subcuta- 
neous tissues. Few have been reported as 
occurring in Negroes. In about 50 per 
cent of cases the site is in the neighborhood 
of the head and neck. 

The capillary hemangioma is the most 
common of these tumors and occurs in skin 
and mucous membrane. It varies in size 
and may grow rapidly. The most fre- 
quently encountered is circumscribed, ses- 
sile, lobulated and bright red. Histolog- 
ically this tumor is composed of empty 
vessels or vessels containing a few imma- 
ture or degenerated corpuscles. The blood 
vessels are of the capillary type, lined with 
a single layer of endothelial cells and sur- 
rounded by a recticular fibrous sheath. 


The port wine stain (naevus vinosus) is 
a flat, superficial purplish hemangioma, 
apparent at birth, that grows with the 
child’s growth. It blanches on pressure. 


It usually becomes darker with age and is 
not likely to fade. 
The cavernous hemangioma is composed 


of dilated blood vessels. There is an ex- 
panding connection between the general 
circulation and the channels of the cavern- 
ous hemangioma, which become distended 
and form sinuses limited by thin septums. 
These sinuses develop into cul-de-sacs in 
which the circulation is sluggish. The tu- 
mors are soft and compressible and extend 
into the subcutaneous tissues. 


The hypertrophic hemangioma is a be- 


nign tumor. It is firm and usually pur- 
plish red. The overgrowth of endothelial 


cells obliterates the lumens of the vessels. 


The tumor is not well localized and is ac- 
tive. This type of tumor never regresses 
and often recurs after removal. 

The Treatment of Hemangiomas.—A re- 
view of the literature reveals but little new 
information as to the treatment of heman- 
giomas. 
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Port wine stain: The treatment of this 
type requires special precautions and pa- 
tience. The results are usually disappoint- 
ing. The vessels are too small for injec- 
tion therapy. Irradiation is not only un- 
successful in treating the naevus vinosus 
but will lay the foundation for malignant 
change. Kitlowski has maintained that 
roentgen therapy is the most dangerous 
form of treatment. According to Lewin, 
irradiation in safe doses has little to offer 
in treating port wine stain. Superficial 
desiccation, blistering with carbon dioxide 
snow and the application of abrasives have 
no practical value. Freezing the area gives 
poor and variable results. Kazanjian 
stated clearly that he had found no satis- 
factory conservative treatment for capil- 
lary hemangiomas. Tattooing the affected 
area has been advocated, but this has not 
won acceptance as a good treatment or a 
satisfactory cover. It is almost impossible 
to blend the pigments with the surround- 
ing normal skin. Seasonal variations in 
the color of the skin further discredits tat- 
tooing. 

Camouflage is the most widely used 
method of concealing the port wine stain. 
It is harmless, and with practice the pa- 
tient can become adept at covering con- 
spicuous lesions with any one of several 
products on the market. Their use helps 
the patient mentally. 

Cavernous Hemangiomas. — Spontane- 
ous retrogression of some cavernous 
hemangiomas, with progressive fibrous 
hyperplasia, apparently does occur. Mat- 
thews, however, clearly stated that in his 
opinion regression is not to be expected. 
Delaying treatment while waiting for re- 
gression to occur may allow the lesion to 
become difficult or even impossible to treat 
without serious hazard or damage to in- 
vaded structures. Ill-advised parents have 
suffered untold anguish watching a child’s 
hemangioma grow while they still believed 
the tumor would disappear because “the 
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doctor said so.” Ulceration, thrombosis, 
and consequent obliteration of the blood 
supply following infection have sponta- 
neously cured some hemangiomas, but this 
process should not be anticipated as a cure. 
Macomber observed retrogression in 10 to 
15 per cent, but only when the lesions were 
small. 

The injection of sclerosing solutions into 
hemangiomas is an accepted treatment of 
these tumors, but its effect is confined, for 
the most part, to the reduction of large tu- 
mors, cure being effected by excision. The 
technic and materials are the same as 
those used in treating varicose veins. The 
purpose of the injections is to cause throm- 
bosis of the vessels followed by atrophy 
and absorption, with subsequent regres- 
sion of the tumor. Slow circulation is nec- 
essary for success with this treatment. 
Sodium morrhuate (5 per cent) is most 
commonly used, and 0.25 to 2 ce. is usually 
a sufficient dose. The injections may be 
repeated at intervals of one to four weeks, 
depending on the size of the neoplasm and 
its response to the treatment. The danger 
of embolism and allergy are remote. 


Hemangiomas may be treated by irra- 
diation, but the contraindications and 
complications that may arise are too nu- 
merous to justify recommending this. The 
object of its use is to cause sclerosing fi- 
brosis of the tumor and obliteration. 

Hemangiomas are most sensitive to ir- 
radiation during infancy and early child- 
hood, but the effects of the therapy on 
normal tissues in the proximity of the tu- 
mor, particularly bone and still more par- 
ticularly growth centers, contraindicates 
its use. Retardation of epiphysial bone 
growth causing shortening of the limbs 
and facial deformities, makes this type of 
therapy dangerous. Even though the tu- 
mor may be cured, atrophy of the skin and 
subcutaneous tissues may develop in later 
years. Irradiation telangiectasia may fol- 
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low treatment and will require excision. 
Roentgen rays should not be used on vas- 
cular tumors over the sternum and verte- 
bral column; since the normal blood supply 
in these regions is already limited, necro- 
sis is apt to result later. Alopecia results 
from roentgen or radium treatment over 
the scalp. Hemangiomas near the female 
infant breast or the external genital or- 
gans of either sex should not be treated by 
irradiation, because of the danger of 
atrophy of these organs. 

The transformation of a benign heman- 
gioma into a malignant tumor is rare. The 
hemangioma may, however, grow rapidly 
with an increasing blood source, invading 
and destroying local tissue, and cause 
death from hemorrhage or sepsis. Congen- 
ital hemangiomas have been reported as 
developing into malignant vascular tumors 
in adult life. 

There is conclusive evidence that the 
best treatment for cavernous and hyper- 
trophic hemangiomas is surgical removal, 
which should be undertaken first and not 
last. This treatment eliminates not only 
the tumor but the risk of premalignant 
changes and results in minimal residual 
scarring. 


SUMMARY 


Various types of hemangioma are de- 
scribed: capillary (the simple type; nae- 
vus vinosus ; naevus araneus; anevus flam- 
meus; sclerosing hemangioma) ; infectious 
(pyogenic granuloma, granulation cell sar- 
coma), and cavernous (superficial or 
visceral). This article is confined to the 
capillary and cavernous types, with spe- 
cial emphasis on their treatment. 

In the author’s opinion, the methods 
most frequently used are faulty or hazard- 
ous, particularly those involving irradia- 
tion. He emphasizes his conviction that 
only increased interest in the problem and 
careful study of all proposed approaches 
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to therapy are not only desirable but vital- 
ly necessary. It is his opinion at present 
that there is conclusive evidence indicating 
that, for cavernous and hypertrophic he- 
mangiomas the best treatment is surgical 
removal, not as a last resort but as a first, 
since it eliminates not only the tumor but 
the risk of premalignant changes and 
leaves only a minimal residual scar. 


RESUME 


Divers types d’hémangiomes sont déc- 
rits: a) capillaires (naevus vinosus, naevus 
arareus, hémangiome sclérosant) ; b) in- 
fectieux (granulome pyogéne, sarcome a 
cellules de granulation) ; c) caverneux (de 
surface ou viscéral). Cet article est sur- 
tout consacré au traitement des héman- 
giomes capillaires et caverneux. 

La plupart des thérapeutiques sont im- 
parfaites ou risquées, surtout l’irradiation. 
L’auteur estime nécessaire une étude plus 
approfondie du probléme. A son avis le 
meilleur traitement actuel des héman- 
giomes caverneux et hypertrophiques est 
chirurgical, non comme ultime mais comme 
premiére ressource. En effet l’interven- 
tion ne supprime pas seulement la tumeur 
mais aussi le danger de dégénérescence 
maligne, et elle ne laisse qu’une cicatrice 
minime. 


RESUMEN 


Se describen varios tipos de hemangi- 
omas: capilar (el tipo simple, nevus vin- 
oso, nevus araneus, nevus flameus, heman- 


gioma esclerosante); infeccioso (granu- 


loma piogénico y sarcoma de células gra- 
nulosas) ; cavernoso (superficial o visce- 
ral). En este trabajo se estudian sola- 
mente los tipos capilar y cavernoso, insis- 
tiendo especialmente en su tratamiento. 
Segun la opinién del autor los métodos 
usados con mas frecuencia son insuficien- 


tes o de resultados inciertos, especialmente 
los de irradiacién. Hace incapie en que el 
interés creciente en el problema y en el 
cuidadoso . . . estudio de todos los intentos 
terapéuticos propuestos que no solo son 
deseables sino de necesidad vital. 


RIASSUNTO 


Vengono descritti vari tipi di emangi- 
oma; cappilare (il tipo semplice; il nevo 
vinoso; il nevo a fiamma; l’emangioma 
sclerosante), infettivo (granuloma pio- 
geno, sarcoma angectasico) e cavernoso 
(superficiale 0 viscerale). Vengono trat- 
tati, in questo articolo, soltanto i nevi ca- 
pillari e quelli cavernosi, con particoare 
riguardo alla loro terapia. 

L’autore é dell’opinione che i metodi 
correntemente usati siano errati e rischi- 
osi, specialmente quelli che si valgono 
della irradiazione. Egli é convinto che una 
maggior attenzione al problema e uno stu- 
dio pid accurato di quanto non si faccia 
siano indispensabili per ottener migliori 
risultati. Attualmente per gli angiomi 
cavernosi e per quelli ipertrofici il miglior 
metodo di cura é quello chirurgico, ma 
non come ultimo espediente bensi come 
primo, dacché elimina non soltanto il tu- 
more ma anche il rischio di modificazioni 
precancerose. 


ZUSAM MENFASSUNG 


Es werden verschiedene Formen des 
Himangioms beschrieben: das kapillare 
Himangiom (einfache Form, Naevus ve- 
nosus, Naevus araneus, Naevus flammeus, 
sklerosierendes Haimangiom), das infek- 
tidse Himangiom (pyogenes Granulom, 
Granulationszellensarkom) und das kaver- 
nése Himangiom (an der Oberfliche oder 
in den Eingeweiden). Die vorliegende 
Arbeit beschrankt sich auf die Erérterung 
der kapillaren und kavernésen Formen 
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und hebt besonders deren Behandlung her- 
vor. 

Der Verfasser ist der Ansicht, dass die 
am haufigsten angewandten Behandlungs- 
methoden besonders die der Bestrahlung 
fehlerhaft und gefahrlich sind. Er betont 
seine Uberzeugung, dass dieses Problem 
erhéhte Aufmerksamkeit verdient, und 
dass eine sorgfaltige Untersuchung aller 
vorgeschlagenen therapeutischen Massnah- 
men nicht nur wiinschenswert sondern 
unerlasslich ist. Nach seiner Meinung 
gibt es iiberzeugende Beweise dafiir, dass 
die beste Behandlung der kavernésen und 
hypertrophischen Haimangiom im chirur- 
gischen Eingriff liegt, der den ersten 
Schritt und nicht die letzte Zuflucht bilden 
sollte, da er nicht nur die Geschwulst son- 
dern auch die Gefahr bésartiger Umwand- 
lung beseitigt, ohne mehr als eine mini- 
male Narbe zu hinterlassen. 


SUMARIO 


Diversos tipos de hemangioma sao des- 
critos: capilar (tipo simples; naevus veno- 
sus; naevus araneus; naevus flammeus; 
hemangioma esclerosante) infeccioso 
(granuloma prégénico, sarcoma de celulas 
de granulacao) e cavernoso (superficial ou 
visceral). O artigo resume se aos tipos 
capilar e cavernoso com énfase especial no 
que se refere ao tratamento, na opiniado 
do autor os métodos mais frequentemente 
usados sAo incorretos e peugosos, particu- 
larmente os que involvem irradiacéo. O 
autor poé énfase na sua conviccéo de que 
um aumento de interésse no problema e 
um estudo minucioso de todos os métodos 
terapéuticos propostos, nao go é desejavel 
como de importangia vital. E sua opiniao 
que atualmente ha evidéncias conclusivas 
de que para os hemangiomas cavernosos e 
hipertr6éficos o melhor tratamento é a in- 
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tervencao cirurgica, nado como ultima al- 
ternativa mas como primeira desde que 
elimina nao so o tumor como tambéi o 
risco de alteracdes prémalignas, deixando 
sOomente uma minima cicatriz como resi- 
duo. 
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Proctologic Surgery 


HIS paper is concerned with the sur- 
[een management of perforating car- 

cinoma of the colon in 4 cases that 
were recently under my care. I consider 
the report justified, since perforating car- 
cinoma of the colon is not too frequent. 
Although I have nothing new to reveal, 
the 4 cases here to be reported are exam- 
ples of successful treatment, so that their 
management must have been adequate. 

A few preliminary remarks about the 
modern trend of treatment for colonic car- 
cinoma may be pertinent. Staged resection, 
deservedly popular in the 1930’s and the 
early 1940’s, has been practically aban- 
doned as the operation of choice, though 
it still has its place as an operation of 
necessity. Today, resection and primary 
anastomosis can be carried out in uncom- 
plicated cases with as little mortality as 
that associated with a staged procedure, 
or less. Unfortunately a certain number of 
patients have such advanced local disease 
that a one-stage procedure may endanger 
recovery or prolong the duration of post- 
operative morbidity. 

Obstruction of varying degree is accepted 
as one of the complicated conditions that 
may require careful judgment in the 
choice of a multiple-stage operation. In- 
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fection in and around the colon, resulting 
from ulceration and perforation of the 
growth with abscess formation or diffuse 
peritonitis, with or without involvement of 
adjacent viscera, due to direct extension 
of the inflammatory process, also calls for 
a staged procedure. In this category, in- 
fection with perforation, belong the cases 
to be reported in this article. 


REPORT OF CASES 


Case 1.—A white man 73 years old, who 
had had no previous major illnesses, was ad- 
mitted to the hospital with a history of fever, 
chills and distress in the lower part of the 
abdomen, with diarrhea and vomiting. Prior 
to this acute episode he had been constipated 
for eight days, and for the past six months 
he had sometimes noted small amounts of 
blood in the stool. 

Clinical examination revealed a temperature 
of 102 F. There was a large palpable mass 
in the lower left abdominal quadrant. The 
leukocyte count was 14,800 per cubic milli- 
meter of blood, with a moderate shift to the 
left. 

The preoperative clinical diagnosis was a 
large abscess in the left lower quadrant of 
the abdomen. 

A preoperative barium enema (Fig. 1 A) 
revealed a 3-inch (7.5 cm.) area of narrowing 
in the proximal portion of the sigmoid. A 
rather large mass (12 to 13 cm.) in diameter 
was associated with this narrowing. The 
barium went beyond this point to the splenic 
flexure. The impression there was that of 
involvement of the sigmoid by tumor that 
did not present the appearance of a primary 
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Fig. 1 (Case 1).—See text. 
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intestinal carcinoma. Sarcoma could not be 
excluded. It was concluded that the most 
likely diagnosis was an extrinsic tumor in- 
vading the. bowel at this level. The mass did 
not seem to be an aneurysm. 

Operation, performed on July 8, 1955, re- 
vealed a tremendous inflammatory mass in 
the left lower abdominal quadrant, with ad- 
herence of omentum and small intestine. It 
was impossible to determine whether there 
was any malignant tissue in the center of 
this mass. Tapping the mass revealed pus. 
An abscess forceps was inserted into the 
sizeable abscess cavity; a large amount of 
pus was removed, and the cavity was drained. 
After closure of the left abdominal incision 
around the drains, a right transverse colos- 
tomy was performed immediately, since I was 
convinced that incision and drainage alone 
could not take care of the extensive inflam- 
matory process, especially as a certain degree 
of obstruction was present. I was also con- 
vinced that a transverse colostomy alone, 
recommended by some surgeons for such a 
condition, would not have been adequate for 
an abscess of this size. The postoperative 
course after this operation was uncomplicated, 
and the patient was discharged two weeks 
later, with the operative wound almost healed 
and with a perfectly functioning colostomy. 

Before closure of the colostomy could be 
considered, a new barium enema was ordered 
as a means of obtaining complete informa- 
tion as to the original lesion. 

This was administered on August 23 (Fig. 
1B) and revealed complete obstruction of the 
distal portion of the descending colon, the over- 
hanging edges suggesting a primary neoplasm 
of the bowel. The length of the affected seg- 
ment and the appearance of the proximal bor- 
der could not be determined. 

(In colostomized patients in whom a barium 
enema reveals complete obstruction, I usually 
ask the roentgen department to do a barium 
filling through the distal colostomy, not only 
to obtain more information about the lesion 
but to exclude multiple lesions of the colon.) 

A roentgenogram taken on August 30, 
through the distal colostomy opening after a 
barium enema (Fig. 1C), was reported as 
showing a point of apparently complete ob- 
struction, about 2 inches (5 cm.) long, in the 
proximal portion of the sigmoid flexure. This 
area was not visualized in either the normal 
or the retrograde filling. 

Since the roentgen rays (Fig. 1, B and C) 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS JULY, 1957 


had established the diagnosis as carcinoma 
of the proximal portion of the sigmoid, re- 
operation was performed on September 6. 
The lesion observed at operation was a com- 
pletely obstructing annular carcinoma adher- 
ent to the abdominal wall. 

Extensive resection of the carcinoma, with 
2 inches (5 cm.) of the colon above and an 
equal portion below, was performed, with 
end-to-end anastomosis. 

Histologic study of the specimen revealed 
adenocarcinoma of the sigmoid portion of the 
colon, with metastasis to the regional lymph 
glands. 

The postoperative course was uneventful. 
Ten days later, on September 16, after the 
free functioning of the anastomosis had been 
checked by enemas, the third operation, con- 
sisting of the closure of the colostomy, was 
performed. 

The patient’s course after this operation 
was also without complications, and he was 
discharged on October 1, in satisfactory gen- 
eral condit’on and with a naturally and per- 
fectly functioning intestine. 

The patient has been regularly examined 
and at the time of writing is in good condi- 
tion. He has gained considerably in weight. 


Case 2.—A white woman 70 years old, with 
no history of major illnesses, complained of 
severe pain in the right lower quadrant of 
the abdomen. There was no nausea or 
vomiting. 

On physical examination a large tumor was 
palpable in the right lower abdominal quad- 
rant. The mass was tender on pressure. The 
patient’s temperature on admission was 101 
F. The leukocyte count was 10,600 per cubic 
millimeter of blood, with a normal differential 
count. The sedimentation rate was 25 mm. 
in sixty minutes. The clinical diagnosis in 
order of probability was (a) abscess of the 
appendix, or (b) twisted ovarian tumor. A 
barium enema was administered on December 
22, 1955, and roentgenograms were taken 
(Fig. 2, A and B). A 5 em. filling defect was 
observed in the middle of the cecum (Fig. 2 A). 
On the lateral projection also (Fig. 2B) the 
filling defect was visible but there was also 
extrinsic displacement of the terminal portion 
of the ileum. There appeared to be anterior 
displacement by a mass, estimated as about 8 
cm. in diameter. On the postevacuation film 
the filling defect in the cecum was visible 
again. The exact nature of this mass was not 
apparent from this examination, but the im- 
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Fig. 2 (Case 2).—Roentgenograms of woman aged 70 (see text) with obstructing annular carcinoma 
adherent to the abdominal wall. 
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pression was that it might well be a primary 
tumor of the bowel. 

The first operation on this patient was 
performed of December 22. A large inflam- 
matory tumor, involving the cecum, the lower 
end of the ileum, the mesentery of the ileum 
and the mesocecum, was present. It was 
strongly adherent to the lateral abdominal 
wail. While this area was carefully inves- 
tigated, yellowish pus was exuded from the 
retrocecal area and from a few separate 
pockets in the direction of the mesentery 
and mesocecum. All of these pus cavities 
were drained, and the rest of the abdominal 
wound was closed. 

Although the appearance of the tumor was 
inflammatory, it could not be determined 
whether a malignant growth existed in the 
center, especially since the roentgen picture 
(Fig. 2, A and B), suggested an intracecal 
tumor. 

The question of performing a short-circuit 
procedure, e.g., an ileotransversostomy, was 
considered but rejected, for two reasons: 
There was no obstruction whatever, and, since 
the abscess had been opened, there would 
have been risk of contaminating the rest of 
the abdominal cavity. 


The postoperative course was uneventful, 
and the patient was discharged with a small 
draining wound on Jan. 9, 1956. 

Roentgen examination was performed again 


on January 24 (Fig. 2, C and D). The large 
palpable mass on the right side of the abdo- 
men was observed to be related to the polypoid 
mass in the cecum. The latter was visible on 
both the filled and the air contrast study and 
was considered to be, in all likelihood, a poly- 
poid carcinoma. 

Reoperation was performed on February 2. 
When the peritoneum was opened at the upper 
end from the previous operation, small in- 
testinal loops and cecal tissue were firmly 
adherent to the anterior abdominal wall. 

After lysis of all these adhesions, partially 
by sharp and partially by blunt dissection, a 
tumor mass became palpable in the lower part 
of ‘the cecum. A segment of the ileum (8 to 
10 cm.), the cecum and the ascending portion 
of the colon were freed, and a typical right 
hemicolectomy was performed, with a side- 
to-side anastomosis between the proximal 
portion of the ileum and the transverse por- 
tion of the colon. 

Histologic examination of the specimen re- 
vealed papillary carcinoma of the cecum. 
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The postoperative course was without com- 
plications. The patient was discharged on 
February 11, in satisfactory condition, with 
a naturally and perfectly functioning in- 
testine. 

Case 3.—A white woman 72 years old was 
admitted to the hospital at 7 a.m. on Dec. 31, 
1955. There had been severe pain in the 
left lower abdominal quadrant, with nausea 
and vomiting, for twenty-four hours. There 
was a history of constipation of many years’ 
duration. 

Clinical examination revealed the patient 
to be severely ill. The temperature was 101.8 
F. Tenderness and rigidity were present 
over the entire abdomen, more pronounced on 
the left than on the right. Pelvic examina- 
tion revealed severe tenderness on both sides. 
The leukocyte count was 17,450 per cubic 
millimeter of blood, with a considerable shift 
to the left in the differential count. 


An emergency operation was performed 
two hours after admission and revealed that 
all small intestinal loops were moderately dis- 
tended and the serosa covered with fibrin. 
The whole colon was packed with hard fecal 
matter. On exploration of the pelvis, a large 
amount of pus poured out. After the pelvis 
had been cleaned of pus, the lower portion 
of the sigmoid was seen as the probable site 
of an inflammatory obstructing tumor. Some 
diverticula were visible. It could not be de- 
termined whether additional malignant 
change was present. The pelvis was drained, 
and, because of the obstructing lesion, a 
transverse colostomy was brought out at the 
upper part of the wound. 


The postoperative course was satisfactory, 
so that on Jan. 20, 1951, a barium enema was 
given, revealing complete obstruction in the 
distal portion of the sigmoid (Fig. 3A). On 
the anteroposterior film the obstruction was 
rather abrupt and suggested the presence of a 
neoplasm. No diverticula were visible. On 
January 23, a barium filling through the distal 
colostomy was done. Roentgenograms (Fig. 3, 
B and C) revealed, significantly, that the ob- 
structing lesion was not a large one; its length 
was estimated at about 2 inches (5cm.). Ap- 
parently a fistulous tract was also present, 
emerging from the sigmoid and appearing 
proximal to the point of obstruction. 


On January 25, a sigmoidoscopic study was 
performed. About 5 inches (12.5 cm.) up- 
ward a polypous tumor was visualized, and 
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Fig. 3 (Case 3).—See text. 
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a biopsy specimen was taken. 

On January 26, the patient underwent a 
relaparotomy. A_ transverse incision was 
made from‘ one anterior iliac spine to the 
other, including the sinus still present from 
the previous operation. This operation was 
difficult. After all adhesions between the 
sigmoid to the small intestinal loops, and the 
sigmoid to the abdominal wall and the omen- 
tum, had been freed, the sigmoid itself was 
freed as in a Miles procedure, with ligation of 
the inferior mesenteric artery and freeing of 
the strongly adherent rectosigmoid from the 
sacral cavity. 

The lesion proved to be an obstructive car- 
cinoma 2 inches (5 cm.) long at the recto- 
sigmoid juncture. It was resected, together 
with about 3 inches (7.5 cm.) of the colon 
above the tumor and 8 cm. of the rectosig- 
moid below it. A deep anterior end-to-end re- 
section was performed. The anastomosis was 
so deep in the pelvis that for the first suture 
line of the posterior serosa all long silk su- 
tures had to be inserted without tying. After 
all these sutures had been put in, the proximal 
portion of the sigmoid was brought down to 
the distal stump of the rectosigmoid, after 
which all sutures were tied. 

Histologic examination revealed adenocar- 
cinoma of the sigmoid flexure with extension 
to the serosal fat and the mesentery. 


The postoperative course was satisfactory, 
and on February 8 a barium enema was ad- 
ministered to check free passage through the 
anastomosis. The roentgenogram (Fig. 3D) 
showed the site of the anastomosis easily 
identifiavle. The proximal portion was con- 
siderably narrower than the distal portion. 
Slight spasm was observed at this point dur- 
ing the retrograde flow, but there was no 
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obstruction. The loop filled out to about 2 
cm. in diameter. 

On February 10 the transverse colostomy 
was closed. 

Although the postoperative course there- 
after involved a few minor complications, the 
patient was discharged with her general con- 
dition greatly improved and with a naturally 
and perfectly functioning bowel. 

Case 4.—A 70 year old white man was ad- 
mitted to the hospital on Aug. 22, 1956. He 
had always been healthy. The only complaint 
of long standing was severe constipation, for 
which he had regularly taken large amounts 
of cathartics. On the night before admission 
and the morning of admission there was 
severe abdominal pain, with nausea. 

Physical examination revealed a tempera- 
ture of 101 F. The lower part of the ab- 
domen was severely tender and rigid, not 
much difference between the right and the 
left side being detectable. The leukocyte 
count was 12,300 per cubic millimeter of 
blood. The differential count showed a mod- 
erate shift to the left. 

The clinical preoperative diagnosis was 
perforation of the sigmoid, either from di- 
verticulitis or from a perforating tumor. 

An emergency operation was performed on 
August 22. A fairly extensive inflammatory 
tumor of the sigmoid was present, with 
localized peritonitis on the left and in the 
left side of the pelvis. No perforating open- 
ing could be detected. It could not be de- 
cided whether the tumor was purely inflam- 
matory or whether its center contained a 
malignant growth. The tumor area was 
drained with two cigarette drains, and the 
wound was closed. Since at least partial ob- 
struction was present, a transverse colostomy 


Fig. 4 (Case 4).—Roentgenograms of man aged 70 (see text). 
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was done at once in the right upper abdominal 
quadrant. 

The postoperative course was complicated 
only by a short period of fever and urinary 
infection. There were no complications ref- 
erable to the intra-abdominal portion of the 
operation. 

A barium enema was administered on 
September 11. Roentgenograms (Fig. 4, A, 
B and C) revealed approximately complete 
obstruction of the proximal portion of the 
barium column, and the three films together 
were strongly suggestive of a neoplasm. 

On September 12, a barium enema was 
administered from the colostomy into the 
distal segment. Roentgenograms showed an- 
nular narrowing of 3 inches (7.5 cm.), with 
complete destruction of the mucosa and ir- 
regular margins suggestive of carcinoma of 
the sigmoid. 

There was also evidence of diverticulosis 
in the sigmoid and descending portion of the 
colon. 

Since the films (Fig. 5 A) had established 
a diagnosis of carcinoma of the sigmoid, re- 
operation was performed on September 14. A 
large carcinoma of the sigmoid was present 
and was adherent to the bladder. After the 
sigmoid had been freed, the carcinoma with 
at least 3 inches (7.5 cm.) of normal intestine 


| 


- Fig. 5 (Case 4).—Further roentgen studies of man aged 70 (see text). 
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above and below the tumor and a wide V- 
shaped apron of the mesosigmoid were re- 
moved and an end-to-end anastomosis per- 
formed. 

Histologic examination of the specimen re- 
vealed adenocarcinoma of the sigmoid portion 
of the colon, metastases to regional lymph 
nodes and benign polyp of the colon. 


The postoperative course was 
complications. 

On September 26, after the free passage 
by irrigation from the rectum and the distal 
colostomy had been checked, the third opera- 
tion, consisting of closure of the colostomy, 
was performed. 

The postoperative course without 
significant complications, and the patient was 
discharged on October 7, with a naturally and 
perfectly functioning intestine. He has been 
seen regularly, and at the time of writing 
is in good condition. 


without 


SUMMARY 


The author reports 4 cases of perforated 
carcinoma of the colon, each somehow dif- 
ferent from the next, in which 11 opera- 
tions were performed, with success as far 
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as the immediate operative results were 
concerned. 

In the management of such cases it is 
important to remember that the surgeon 
has at his disposal one or more expedients 
to meet every necessity. It is no longer 
necessary to begin an operation with a 
preconceived plan, which may or may not 
prove applicable to the intra-abdominal 
conditions encountered. Many variables 
will determine the course of action; some 
concern the neoplasm itself, others the 
surgeon and the surgical team and still 
others the surgical condition of the patient. 
In no instance should the complete proce- 
dure be rigidly predetermined before the 
peritoneal cavity is opened. 


RESUME 


L’auteur rapporte 4 cas de carcinome 
perforé du colon, dans lesquels il inter- 
ventions ont été pratiquées avec de bons 
résultats immédiats. 

Dans le traitement de tels cas le chirur- 
gien dispose d’une ou de plusieurs méth- 
odes s’adaptant a chaque cas particulier, 
selon l'état intra-abdominal. L’acte opé- 
ratoire dépendra du néoplasme lui-méme, 
ou du chirurgien et de l’équipe dont il dis- 
pose, ou encore de l’etat chirurgical du 
malade. Aucun plan opératoire préconcu 
ne devrait donc étre adopté avant l’ouver- 
ture de la cavité abdominale. 
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Der Verfasser berichtet iiber vier Fille 
von perforiertem Dickdarmkarzinom, die 
in gewissen Beziehungen alle voneinander 
verschieden waren, und an denen insge- 
samt elf operative Eingriffe vorgenommen 
wurden, die hinsichtlich der unmittelbaren 
Operationsergebnisse erfolgreich waren. 

Bei der Behandlung solcher Falle darf 
man nicht vergessen, dass dem Chirurgen 
eine Reihe von Médglichkeiten zur Verfii- 
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gung steht, die ihm gestatten, allen Erfor- 
dernissen gerecht zu werden. Es ist heute 
nicht mehr ndétig, sich vor der Operation 
auf einen Plan festzulegen, der sich unter 
Umstinden als unausfiihrbar erweist, 
wenn man die Krankheitsveranderungen 
am eréffneten Bauch vor sich sieht. Der 
Verlauf der Operation wird durch viele 
verschiedene Faktoren bestimmt, die teils 
von der Geschwulst selbst, teils vom Chir- 
urgen und seinen Mitarbeitern nund teils 
vom Zustand des Patienten abhangen. 
Keinesfalls soll man sich vor Eréffnung 
der Bauchhohle auf einen starren Plan des 
gesamten operativen Eingriffs festlegen. 


RESUMEN 


El autor refiere cuatro casos de perfora- 
cion de carcinoma del colon cada uno dife- 
rente de los demas y en los cuales se prac- 
tic6 un total de once operaciones con 
buenos resultados postoperatorios imme- 
diatos. 

En el tratamiento de tales casos es in- 
teresante recordar que el cirujano tiene 
a su disposiciOn uno 0 mas recursos para 
cada situacion. 

No se precisa comenzar la operacion con 
un plan preconcebido que pudiera o no ser 
idéneo a las condiciones intraabdominales 
que se pudieren encontrar. Muchas cir- 
cumstancias pueden obligar a cambiar el 
curso de la determinacién que se vaya to- 
mando; unas dependen del tumor en si, 
otras del propio cirujano y de su equipo 
de ayudantes y otras, en fin, del estado del 
enfermo. En ningtn caso pués, debe pre- 
tenderse llevar a cabo un plan preder- 
minado antes de haber abierto el abdo- 
men. 


SUMARIO 


O autor apresenta 4 casos de carcinoma 
de colon perfurado, cada qual diferente do 
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outro anos quais um total de 11 operacdées 
foram efetuadas, com succeso no que con- 
cerne o resultado pds operatério imediato. 
No tratamento de tais casos é importante 
lembrar que o cirurgiao tem ao seu disp6ér 
um ou mais expedientes que se adaptam 
a cada necessidade. Nao é mais necessario 
iniciar o ato cirtirgico com um plano pré 
concebido o qual pode ou nao ser aplicado 
as condigdes intra abdominais encontra- 
das. Muitas variantes determinam o curso 
das agdes; algumas com relacd4o neoplasma 
de perse outras com o cirurgiao e time ci- 
rurgico e ainda outras com relacao ao con- 
digdo cirtirgica do paciente. Em nemhuma 
instancia o procedimento completo pode ser 
rigidamente determinado antes da abertu- 
ra da cavidade peritoneal. 


DALLOS: PERFORATING CARCINOMA OF COLON 


RIASSUNTO 


L’autore riferisce quattro casi di car- 
cinoma perforato del colon, tutti diversi 
fra loro, in cui egli esegui ll interventi 
chirurgici con successo immediato. 

Nella cura di questi malati si deve ri- 
cordare che il chirurgo ha a sua disposi- 
zione piu di un rimedio per ogni occasione : 
non vi é bisogno di iniziare l’intervento 
con un piano prestabilito, che poi potrebbe 
dimostrarsi inattuabile una volta aperto 
laddome. La decisione deve essere presa 
tenendo conto di diversi fattori alcuni dei 
quali riguardano il tumore, altri il chirur- 
go e i suoi collaboratori, altri infine il 
paziente e le sue condizioni. Non si deve 
mai decidere qualcosa fino a che non si 
sia aperta la cavita peritoneale. 


The Twenty-Second Annual Congress 
of the United States and Canadian Sections 
of the 


International College of Surgeons 


will be held on 
September 9-12 inclusive 


At the Palmer House 
Chicago, Illinois 
For hotel reservations, please address 


Room Reservations, The Palmer House, Chicago 90. 
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Rectal Polyp with Malignant Transformation 
and Early Metastasis: 


Report of a Case 


HENRY PESKIN, M.D., F.I.C.S.* 


AND 


LUBA FEINER, M.D.** 
NEW YORK CITY, NEW YORK 


plained of rectal bleeding and 
cramps in the lower abdominal re- 

gion of two weeks’ duration. Her health 
in the past had been good. A supravag- 
inal hysterectomy had been performed 
some years earlier for “fibroid tumors.” 
A fortnight prior to her first visit she 
lifted a heavy object and had abdominal 
pain. Later the same night the pain re- 
curred, and an urge to defecate resulted 
in the passage of “much blood.” There- 
after, bleeding and cramps continued in- 
termittently. On digital rectal examina- 
tion nothing abnormal was _ palpable. 
Proctosigmoidoscopic examination reveal- 
ed a large, soft, smooth, somewhat lobu- 
lated polyp on the left rectal wall. It 
was approximately 3 cm. long and 2 cm. 
wide and projected almost 2 cm. into the 
lumen. It was attached to the rectal wall 
by a rather broad and extremely short 
pedicle. Its lowermost margin was ap- 
proximately 12 cm. from the anal verge. 
Because of its size, approximately half 
of this mass was removed, bloodlessly, 
with a cautery snare. The specimen was 
examined by Dr. S, Otani; and reported 
as “pedunculated adenomatous polyp. No 


A 53-YEAR-OLD white woman com- 
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evidence of malignancy.” Forty-eight 
hours later a barium enema was admin- 
istered and a roentgenogram taken in an 
attempt to discover another cause for the 
abdominal cramps. The results of this 
examination were entirely negative. Four 
days later, most of what remained of the 
polyp was removed in the same manner, 
the snare, however, being placed as close 
to the base of the polyp as was deemed 
safe without injury to the rectal wall. 
Dr. Otani reported this specimen as “frag- 
ments of adenomatous polyp. However, — 
one large adenomatous fragment is par- 
tially infiltrated by adenocarcinoma” 
(Fig. 1). 

The patient was then admitted to the 
hospital for definitive surgical treatment. 


Fig. 1—Photomicrograph showing area of carci- 
nomatous transformation in polyp. 
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Fig. 2.—Resected —— of rectosigmoid, with 
ulcer. 


Less than two weeks after her first visit 
an anterior resection was performed,* 
and the patient made an uneventful re- 
covery. At the time of the operation, no 
evidence of any spread could be seen. 
The surgical specimen was a segment of 
rectosigmoid (Fig. 2) measuring 15 cm. 
in length, 8 cm. in circumference at one 
resected end and 6 cm. in circumfer- 
ence at the other. One and one-half cm. 
from one resected end and 12 cm. from 
the other, the mucosal surface displayed 
an area of ulceration 1.5 cm. in diameter. 
The ulcer was 0.2 cm. deep. The base 
was covered by grey exudate, and the 
surrounding mucosa was somewhat in- 
durated. The overlying serosa was 
smooth. Three hard lymph nodes, rang- 
ing from 0.3 cm. to 0.5 cm. in diameter, 
were observed in the attached pericolonic 
fatty tissue. 

Histologic examination revealed an 
area of ulceration (Fig. 3) in the mu- 
cosa and submucosa, extending to the 
submucosa-muscularis juncture. The mus- 
cularis was not involved. The ulcer base 
contained fibrin, polymorphonuclear leu- 
kocytes and eosinophilic leukocytes. The 
underlying tissue showed proliferation of 
blood vessels and fibroblastic cells like 


*By Dr. Leon Ginzburg, Director of Surgery, Beth Israel 
Hospital. 
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those present in granulation tissue. An 
occasional thrombosed blood vessel was 
present. The mucosa at the very extreme 
edge of the ulcer showed hyperchroma- 
tism of the lining epithelium. A few of 
the glands contained hyperchromatic 
nuclei with prominent nucleoli. 

Serial sections of the area of ulceration 
were examined and failed to reveal any 
evidence of tumor. 

Histologic examination of the lymph 
nodes revealed a nest of adenocarcinoma 
cells in one of them (Fig. 4). 


Fig. 3.—Above, photomicrograph of area of ul- 
ceration in rectosigmoid. Note hyperchromatism 
of the lining epithelium and gland at extreme 
edge of ulcer. Below, nests of adenocarcinoma 

in a lymph node. 
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COMMENT 


The striking feature of this case is the 
presence of metastases to the lumph nodes 
in a case of adenomatous polyp in which 
only a small area of malignant transfor- 
mation was present, Serial sections con- 
firmed the absence of any residual tumor 
in the subsequently resected rectosigmoid. 
The presence of another primary lesion 
seemed improbable, since neither roent- 
gen examination nor inspection and pal- 
pation at laparotomy had revealed any 
evidence of it. 


SUMMARY 


A case of colonic polyp is reported, in 
which there was one area of carcinoma- 
tous transformation and no evidence of 
residual tumor in the resected specimen. 
Metastases to the lymph nodes were 
observed. 


ZUSAM MENFASSUNG 


Es wird iiber den Fall eines Dickdarm- 
polypen berichtet, in dem sich eine Stelle 
krebsiger Entartung fand, wahrend das 
Resektionspraparet keinen Resttumor auf- 
wies. Es bestanden Metastasen in den 
Lymphknoten. 
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RESUMEN 


Se trata de tn pdlipo del colon en el 
cual aparecio un area de transformaci6n 
carcinomatosa en ausencia de tumor resi- 
dual en la pieza resecada. Se pudieron 
demostrar mitosis en los nédulos linfaticos. 


RESUME 


Un cas de polype du colon est rapporté, 
avec zone de dégénérescence carcinoma- 
teuse en l’absence d’une tumeur résiduelle 
dans le fragment prélevé. Métastases dans 
les ganglions lymphatiques. 


SUMARIO 


Um caso de podlipo no colon no qual 
havia uma area de transformacéo can- 
cerosa na ausencia de tumor residual na 
peca ressecada é aprésentado. Os ganglios 
linfaticos apresentavam metastases. 


RIASSUNTO 


Viene riferito un caso di polipo del colon 
in cui vi era una zona di trasformazione 
carcinomatosa e metastasi nelle linfoghi. 
andole. 


Tradition is, or should be, the accumulated wisdom of the past—wisdom rather 
than knowledge, because it includes elements not to be learned from books, but from 
the experience of life, and, therefore, not to be conveyed by books, but only by ex- 
perience. True education is arranged experience; we do not say to students: “Take 
a limb and see what you can find in it,’ but, ‘Reflect these structures in this order and 
you will, or should, find such and such vessels, nerves, or muscles.’ 


—Ogilvie 
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Seccao em Portuguez 


Apnea e Choque. Sobrevida de 7 Dias em 


Paciente Craniotomisado 


CARLOS GAMA, M.D., F.1.C.S.,* RENATO RICIARDI DEL NERO, M.D.** 


AND KENTARO TAKAOKA, M.D.} 


vencia de dias em apnéa e choque, 

em paciente craniotomisado para 
tratamento de epilepsia grave post-trau- 
matica, os A. A. tecem consideracdes sobre 
fisiologia da respiracaéo e da bioquimica 
do sangue, cuja divulgacdo acreditam ser 
de interesse para os cirurgides, anestesis- 
tas, internistas e até mesmo para os fisio- 
logistas. 


Caso Clinico: P. L. 34 anos, masculino, 
casado, lavrador. (Ficha do Servico de 
Neurologia No. 5231—de 26-6-1956) . 


H. M. A.—Em 1942 foi acidentalmente 
atingido no frontal esquerdo por uma bala 
de chumbo de revolver calibre 38, Per- 
maneceu em estado comatoso 18 dias, re- 
cuperou lentamente, sendo que em ultimo 
lugar a palavra. Em dezembro de 1945 
sofreu acesso febril com convulsées sub- 
intrantes. Fez tratamento com penicilina 
intratécal. Dai por diante, episddica- 
mente, apresentava convulsdes quando se 
expunha prolongadamente ao sol. Em 
Janeiro de 1955 por ocasiao duma tempes- 
tade sofreu uma convulsao ficando com 
acesso furioso. Em Marco de 1955 novo 


A PROPOSITO de um caso de sobrevi- 
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SAO PAULO, BRAZIL 


acesso, com convulsées, ficando entao com 
negativismo. 
Exame_ soméatico: 


Clinicamente tudo 
normal. No regiao frontal esquerda pe- 
quena cicatriz, que a palpacéo da a im- 
presséo de perda 6ssea arredondada. Na 
regido parietal esquerda cicatriz linear de 
6 cm. em cuja extremidade inferior se nota 
a palpacéo perda 6ssea. Neurolégicamente 
chama a atengao disartria e certo grau de 
confusao mental. 

Exame do L.C.R. S.0.D.: Pi. 11; Pf. 6; 
Células 0,8; Cloretos 7,0; Glicose 0,61. 
Proteinas 0,15. Reagdes: Pandy, Nonne e 
Weichbrodt-negativas. Reagdes: Takata- 
Ara, Wassermann-M. K. R. II. Steinfeld, 
V. D. R. L., Kahn e Cisticercus-negativas 
(3-7-1956 N. V. Barros). 

Exame neuro-oftalmolégico—Completa- 
mente normal (27-6-1956, P. Rossi). 

Radiografias simples do cranio: Demon- 
strando perdas de substancia 6ssea no 
frontal esquerdo e no parietal esquerdo. 
Restos metalicos nos orificios de entrada e 
de saida, rastilho no trajéto e corpo ex- 
tranho semi-opaco no pélo frontal (Fig. 
No. 1). 

Operacdo: 30-6-1956. Epilepsia post- 
traumatica—Prof. Carlos Gama — Aux. 
Hector Luiz Hernandes Ramirez—Anest. 
endotraqueal potencialisada Afonso Reis. 
Retirada da cicatriz queloidiana. Tres 
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perfuragdes com trépano manual, para 
com as perdas Osseas existentes, e com 
tracos de serra de Gigli delimitar o retalho 
da craniotomia. Verificou-se desde a re- 
tirada da cicatriz fibrosa, saida de L. C. R., 
e com o levantamento de osso apareceu 
uma area de 3 cms. quadrados de falta de 
dura-mater. O retalho ésseo apresentava 
um enorme sequestro, com inclusdes me- 
talicas, penetrante no cérebro (Fig. No. 
2). Esse sequestro foi eliminado do re- 
talho e a falha de dura foi suprida por 
enxerto de fascia-lata retirada da coxa 
esquerda. Havia sangramento de vasos 
cerebrais cuja hemostasia nao poude ser 
conseguida com perfeicéo a despeito de 
todos os recursos empregados. Recolocagao 
do retalho ésteo-cutaneo e fechamento por 
pontos separados de seda. 

A P. A. que era de 130 x 70 e, o P. 108, 
permaneceram por 2 horas de anestesia, 
quando houve quéda a 80 x 60 e elevacao 
do P. a 140, Recebeu transfusao sanguinea 
e um cardiotonico na veia. 

Post-Operatorio: Apresentou reflexos de 
tosse ao ser extubado e foi conduzido ao 
Centro de Recuperacéo com 95 x 70, P-100, 
T-35°, 6 C, sem ciandése, respirando super- 
ficialmente e reflexos ausentes. Quatro 
horas e meia apos, anisocoria (pupila E 
em midriase, e D em midése), P. A. 130 x 
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80, P-75, T-35°, 6 C e penso sangrando. 

1-7-56—Ascencao de P. A. a 200 x 110, 
P-160 e T-39° e 1% horas apos, apneia. 
Foi entubado com sonda provida de man- 
guito insuflavel e mantido em respiracao 
controlada pela “Respirador Espiromatico 
do Dr. Kentaro Takaoka” até 4 manha do 
dia 8-7-1956. 

Aparelho regulado para uma freqiiéncia 
de 12 inspiragdes por minuto e um fluxo 
de oxigénio de 12 L. Devido ao choque 
rapidamente instalado, recebeu durante 2 
horas, 500 ml. de sangue com um cardio- 
tonico dissolvido, 1000 ml. de soro glico- 
sado isotonico e 4 empolas de Veritol sendo 
que a P. A. ainda se mantinha abaixo de 40 
e P abaixo de 70. 

A partir dai iniciou-se a terapéutica 
pressora com L-nor-adrenalina (Levofed), 
diluindo-se uma empola (4 ml. da sol. a 
0,1%) em 500 ml. de s6éro-glicosado iso- 
tonico, que prosseguiu tomando até o 8° 
dia. 

A nor-adrenalina foi usada continua- 
mente até o dia 4-7, quando por ter sido 
intencionalmente interrompida, determi- 
nou hipotensdes graves, necessitando ra- 
pidamente ser re-instalada, 0 que se repe- 
tiu no dia 5-7. Nos dias subsequentes, até 
a noite do dia 7-7, pelas dificuldades em se 
puncionar veias (que ja nem possibilita- 
vam mais a introducao do polietileno) o 
uso de nor-adrenalina tornou-se mais des- 
continuo e as graves hipotensdes foram se 
verificando mais a miudo. 

Entretanto tao logo se re-instalasse a 
infusao pressora, notavam se crises hiper- 
tensivas, demonstrando que até no dia 7-7 
o sistema vascular ainda respondia a acao 
da nor-adrenalina. Neste dia 1-7 a P. A. 
oscilara de 190 x 110 (P-160) a 40 de max- 
ima (P-40) e a temperatura a partir das 
24 horas caiu a 35° C mantendo-se durante 
os demais dias entre 34° e 35°, 5 C. Dai 
por diante comecou a receber carbogenio 
cada 2 horas. Recebeu nestas 24 horas: 
3000 ml. de s6dro glicosado isonténico, 


ag 
: 
& 
RS 
Fig. 1. 
96 
, 


VOL. XXVIII, NO. 1 


1000 ml. de sangue, 4 empolas de Levofed. 
Diurése—2.570 ml. 

2-7-56 — Ainda inconsciente, sem re- 
flexos, apneia, foi submetido a revisao de 
craniotomia, sendo retirados varios coagu- 
los extra-durais e um grande hematoma 
intracerebral. Durante a intervencao a 
P. A. foi mantida em 100 mm. Hg de maxi- 
ma, porem mais tarde manteve-se em 
torno de 80 x 60. 

Recebeu nestas 24 horas; 1500 de s6ro 
glicosado isoténico, 500 ml. de sangue, 4 
empolas de Levofed.—Diurése—1620 ml. 

3-7-56—A P. A. em torno de 100 x 70, 
caiu a niveis minimos, ao ter-se interrom- 
pido a respiracao artificial por ter se desin- 
suflado acidentalmente o manguito da 
sonda traqueal. P. A. manteve-se em 
torno 70 x 50 e P-80; comecou a receber 
cardiotoénicos cada 8 horas. Recebeu nestas 
24 horas; 2000 ml. séro glicosado isoténico, 
4 empolas de Levofed.—Diurése—2300 ml. 

4-7-56—Nao foram mais administrados 
analepticos respiratérios assim como car- 
dioténicos e nor-adrenalina, sendo que 
estes 2 ultimos foram re-iniciados a noite, 
quando a P. A. atingia 50, Apresentou 
crises hipertensivas apos a nor-adrenalina, 
e a solucao milesimal de adrenalina apli- 
cada subcutaneamente. O pulso mantinha- 
se em torno de 60. 

Terapeutica com vit. B,, Bs, Ci glicose 
hipertonica, insulina, cloreto de potassio 
(3g./24 horas), gluconato de calcio e cor- 
tex supra-renal. Recebeu nestas 24 horas: 
2500 ml. de soro glicosado isoténico, 500 
ml. de plasma, 2 empolas de Levofed.— 
Diurése caiu a 100 ml. 

5-7-56—Exames: Urina: ureia 9g./L, 
cloretos em NaC1—1,70 g./L, creatinina 
0,5/L. Sangue: (S06 foram obtidos alguns 
ml.). Reserva alcalina: 34,7 vol. de Co2/ 
100 ml. Potassio—11,7 mg. %. Novamente 
foram interrompidos os cardiot6nicos e a 
nor-adrenalina que foi re-instalada pois a 
P. A. que se mantinha em torno de 70, 
tornava-se imperceptivel. Houve elevacéo 
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até 100 x 60 mantendo-se em torno de 80 
x 50e 0 P. oscilava entre 45 e 60. Recebeu 
nestas 24 horas: 1500 ml. de soro glicosado 
isotonico, 1000 ml. de soro fisiolégico iso- 
tonico, 500 ml. de plasma, 20 ml. de lactato 
de sédio 20/6M, 3 empolas de Levofed.— 
Diurése—300 ml. 

6-7-56—P. A. desde 60 x 40 a 200 x 120 
quando a P. se elevou a 76. Iniciou cia- 
nose no 1/3 médio do bracgo E e mao E, 
assumindo o aspecto de gangrena. A 
noite verificou-se edema da palpebra su- 
perior D midriase intensa e secrecao oro- 
faringéa abundante. A sonda vesical saira 
da bexiga. A terapéutica foi mantida, ex- 
cepto cloreto de K. 

Recebeu nestas 24 horas: 1500 ml. de 
soro glicosado isoténico, 1.000 ml. de 
fisiologico isotonico, 40 ml. de lactato de 
s6dio 20/6M. e 2 empolas de Levofed. 

7-7-56—P. A. oscilou em torno de 120 x 
110, com extremos de 40 a 180 de sistolica. 
As 15,30 a P. A. e nao eram perceptiveis. 
Sémente as 24 horas conseguiu-se re-in- 
stalar s6ro com nor-adrenalina, e 2 horas 
apos, 2 empolas da sol milésimal de ad- 
renalina, que nao produziram efeito. As 3 
horas da madrugada apresentava o corpo 
gelado. Recebeu nestas 24 horas: soro 


fisiol6gico isoténico 500 ml. séro glicosado 
isotoénico 1000 ml., sangue 1000 ml., plas- 
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ma 500 ml., 2 empolas de Levofed.—Diu- 
rése 240 ml. 

8-7-56—As 8 horas foi verificado oficial- 
mente o 6bito, pedido 0 exame necroscép- 
ico. 

Discussdo—Trata-se de singular caso, 
de um paciente, em apnea e choque, por 
mecanismo central, que foi mantido, dur- 
ante 7 dias em respiracao artificial, com 
pressao arterial erguida, tnica e exclusi- 
vamente pela nor-adrenalina. 

A terapéutica era orientada segundo as 
necessidades e as variacées bruscas do 
quadro clinico, impedindo e até mesmo 
desencorajando medidas de suporte para 
mais 12 horas de vida e que no entanto, 
desafiando nosso prognéstico, chegou a 
atingir o oitavo dia. 

Em presenca dum choque desta natu- 
reza, onde a elevacaéo da P. A. péde se 
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tornar condi¢éo necessaria para a manu- 
tencao do fluxo coronario e cerebral, o uso 
de um vaso constritor global, exceto ao 
nivel do cerebro e das coronarias, tem sua 
indicacao, principalmente se outras medi- 
das anti-choque falharam e o uso desta 
terapéutica foi eficaz (Baumann’). 

Pareceria ilégico tratar-se um choque 
com vaso-constritores, porem, como afir- 
mam muitos autores, a consideravel quan- 
tidade de sangue estagnada no sistema 
venoso pode ser mobilizada, retornando a 
circulacéo gracas 4 acao constritéra de 
certas drogas. 

Nao foi demonstrado que a vaso-constri- 
cao no choque seja em todo maxima, como 
afirmava Moon’; e as possibilidades de 
vaso-constricéo nao estao esgotadas, mes- 
mo no estadio terminal do choque experi- 
mental segundo Wiggers.* 

Segundo Von Euler,‘ a n6ér-adrenalina, 
poderia, em suficientes doses, causar cons- 
tricéo nas vénulas e grandes veias, em 
tal extenséo que o retérno venoso seria 
aumentado e ocoracado, se ainda em boéas 
condicées, poderia aumentar seu volume 
sistélico e encher a Arvore arterial, cuja 
constri¢éo auxiliaria a manter um nivel 
pressorico eficiente. 

Desse modo, iniciou-se o tratamento 
déste choque, com nor-adrenalina, que se 
revelou potente manutensora da press&o 
arterial, A nér-adrenalina, mediador qui- 
mico da excitacéo simpatica (Von Euler e 
Peast®), nao induz reacao endocrina esgo- 
tando as reservas cértico-supra-renais!* e 
pelo fato de ter ac&io intensa, rapida e 
breve, é poderosa e controlavel, ocupando 
um lugar previlegiado entre os vaso-con- 
stritores, segundo Baumann’. 

A nér-adrenalina produz no rim reducao 
do fluxo plasmatico, porém pela constri¢&o 
das arteriolas glomerulares eferentes, a 
taxa de filtracdéo glomerular é elevada e 
assim o débito urinario aumenta’. 

Nos individuos em colapso circulatorio 
ela diminuiria a resistencia vascular renal, 
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e aumentaria o fiuxo sanguineo renal, 
melhorando singularmente as re- 
nais®, 0 que se observou nos 3 primeiros 
dias de nor-adrenalina ininterrupta em 
nosso paciente, que sob suficiente uso de 
liquidos e fungdes renais ainda nao esgo- 
tadas, apresentou abundante diurése. 

Equilibrio-Hidro Salino Agua e NaCL— 
Recebeu durante os 4 primeiros dias de 
post-operatorio, apenas solugdes glisosa- 
das, como veiculo da nor-adrenalina. 

O paciente teria apresentado pois, 
durante esta primeira fase, uma hiper- 
hidratacgao global, com abaixamento da 
pressao osmotica do liquido extracelular 
(hiposmolaridade do L. E. 1112.18), 
0 que por sua vez, acarretaria uma hiper- 
hidratacao celular (efeito Darrow-Yan- 
net’). Pela deplecao salina, o L. E. C, hi- 
poténico detem a secrecéo do hormonio 
post-hipofisario e 0 rim entaéo tenta elim- 
inar 0 excesso relativo de agua, com finali- 
dade de restabelecer a tonicidade extra- 
celular®:!! fato este que observamos nos 
primeiros 3 dias, com a intensa diurése 
apresentada.® ® 10, 13, 18 

Na insuficiencia de sal, falha o mecan- 
ismo renal de manter a tonicidade extra- 
celular, geralmente no 4° dia (10-11-13), 
como ocorreu com nosso paciente, prova- 
velmente por reducéo do fluxo sanguineo 
renal e dai diminuicaéo da filtracaéo glome- 
rular, com consequente oligtria. 

A dosagem dos cloretos (como NaCl) 
na urina, druante a fase oligurica revelou 
apenas 1,70g./L, quando segundo Gamble 
e Randall'! seria entre 2,34 a 7,02 g./L ou 
sejam de 40 a 120 m.Eq./L. 

Nestas condicées, deve ter se desenca- 
deado a intoxicacéo aquosa das células, 
reconhecida por varios sintomas, entre os 
quais, hipertensao e ulterior hipotensao, 
bradicardia, péle flacida com turgor 
frouxo, hiper-salivacaéo, hipotermia  e 
choque, sinais estes que foram evidenci- 
ados no caso. Os sinais renais, com oligt- 
ria, baixa densidade de de urina, tracos de 
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cloretos na urina, ureia elevada no sangue, 
sinais de edema indi- 
cam insuficiencia renal aguda, no caso, por 
deplecéo salina. A congestaéo pulmonar 
durante a fase oligirica pode evoluir para 
o edema pulmonar, mesmo na ausencia de 
edema periférico,’ fatos estes observados 
em nosso paciente. 

Potassio e Equilibrio Acido-Basico— 
Alimentado por via parenteral, em deshi- 
dratacao hipoténica, com aumento da ex- 
crecao renal por diurése abundante (3 
primeiros dias), apods trauma cirtrgico 
hemorragico, em choque, com diminui¢aéo 
da reatividade da parede vascular aos es- 
timulos fisiol6gicos e farmacolégicos, sem 
estar recebendo potassio, devera apresen- 
tar uma deficiencia deste cation.* '*: 
16, 20, 32 

A dosagem sérica de K, de fato revelou 
niveis baixos — 117 mg./L — 2,9 m.Eg./L 
(normal 152 a 226 mg./L = 3,9 a 5,8 
m.Eg./L!*) 
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Geralmente, uma baixa concentracao sé- 
rica de K (hipocaliemia) indica um “de- 
ficit”” celular deste cation,’ 1* 17 sendo 
que um nivel inferior a 3,7 m.Eg./L impée 
o diagnostico de carencia de 

Poderiamos julgar que este organismo 
apresentasse um deficit intracelular de K 
(citocalipenia), pois o rim retém Na, 
quando privado deste ion, enquanto que a 
eliminacao de K continua elevada durante 
um tempo prolongado, mesmo sem in- 
gestao.17 19 

A terapeutica foi realizada venosa- 
mente, com cloreto de potassio, associado 
a glicose-insulina, como aconselham os 
varios autores.” 11.12.1420 Associamos 
calcio a 10% para contrabalan¢ar um pos- 
sivel nivel elevado de K atingido rapida- 
mente na circulacao, e parapermitir 0 me- 
lhor funcionamento celular pelo abaixa- 
mento do “otimo térmico” e permeabilizar 
a membrana celular em niveis de hipoter- 
mia.15-29 

Coincidindo com o inicio desta terapeu- 
tica juntamente com cortex supra-renal, 
observamos hipotensdo e bradicardia in- 
tensa (40 batimentos por minuto), sem 
relagao com os niveis pressores. 

A possibilidade de uma taxa baixa de 
potassio sérica ocorrer, apesar de se estar 
dando K (com medicacéo que promove a 
re-integracéo celular de K, num organismo 
em deplecao deste cation’), aparece, com 
a bradicardia abaixo de 60, em presenca 
de cardiot6nicos, que agiriam num mio- 
cardio sensibilizado pela hipocalimia (En- 
selberg e cols., Friedman e cols'*). 

Pareceria talvez menos provavel que a 
medicacgao pelo K (3 g/24 horas por um 
s6 dia, para um organismo em possivel 
citocalipenia) tivesse determinado uma hi- 
percaliemia, em face da oligtria que se 
instalara a partir deste dia. Se tal tivesse 
acontecido, a provavel hipercaliemia pode- 
ria ser causa da bradicardia.* 

Os exames microscopicos nao revelaram 
sinais de citocalipenia,:2* indicando que 
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o K fornecido, deveria ter penetrado nas 
células, e dai talvez uma diminuicéo da 
caliemia. 

En choque, com deplecao salina, em in- 
suficiencia renal aguda, com reserva alca- 
lina baixa, pode haver acidose,’ ®: 10: 11, 12,38 
apesar de hipocaliemia (Finkenstaedt,?* 
Darrow"*). 

Em estados oliguricos ou antricos, as- 
sociados a deficit de sal, a restauracéo do 
volume e da concentracao do L. E. C., pela 
administracao do apropriado sal intersti- 
cial, é necessaria para o restabelecimento 
da fungao renal; dai a necessidade do uso 
de solugées de cloreto de sddio.7"": 18. 32 

Assim pois, sem o precioso dado do 
ph sanguineo, que nao pudemos obter, a 
terapeutica de deplecéo salina grave e 
baixa reserva alcalina, foi orientada com 
solucées de cloreto de sddio e lactado de 
sddio. 

Bicarbonato 


Até entao, a relacao,—— ue 
acido carbonico a 


de 27 mEq/L, 
1,35 m.Eq./L 


normalmente é poderia estar 


20 
em sua relac¢ao normal, porem, com os 


2 fatores extremamente baixos, ja pela 
diminui¢ao de bases, ja pela hiperventila- 
cao que determinaria uma queda do CO, 
sanguineo, 

O sédio administrado, poderia ter levado 
o paciente a uma alcalése metabdélica com 
hipocaliemia, o que seria facilitado pelo 
extrato supra-renal aplicado (Darrow,'' 
Moore**) e pela oliguria. 

Assim é viavel que uma possivel alcalése 
respiratoria tenha se complicado com uma 
alcalose metabélica. 

Infelizmente houve impossibilidade de 
maior numero de dosagens bio-quimicas, 
bem como de “contrdéle” eletrocardiogra- 
fico. 

Hiperventilag¢ao — Mantido em respira- 
cao artificial, num sistema sem reinalacao, 
esta continua hiperventilagao teria neces- 
sariamente que baixar o CO. total do 
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plasma, o que foi evidenciado pela baixa 
reserva alcalina—34,7 vols. CO./100ml. = 
15,4 m.Eq./L. 

Na alcalose respiratoria aguda, 90% ou 
mais das trocas do bicarbonato sao extra- 
renais.2>: 26, 27, 28 

No deplecao salina, a hiperventilagao 
determinaria segundo McCance e Widdow- 
son** excrecao de urina nao alcalina, queda 
de volume urinario, queda na depuracao 
ureica e da taxa de excrecao de ureia, crea- 
tinina, Na, K, Ca, Mg, sulfatos e fosfatos. 

Tais resultados concordam com os pou- 
cos dados que pudemos obter, pois o paci- 
ente apresentou de fato, uma diminuicao 
de uréia e creatinina na urina (9 g/Le 
0,5 g/L normal 25 g/L de ureia e 0,9 g/L 
de creatinina.** A excrecéo de Na como 


NaCl, apresentou-se também excessiva- 
mente baixa; houve queda da diurése, 
porem a partir do 4° dia e mais relacio- 
nada a deplecao salina que a hiperventila- 
cao. 

A alcalése sobreposta a deficiéncia de 


Na, leva a um conflito entre as 2 funcdes 
reguladoras do rim, sendo a regulacéo do 
equilibrio acido-basico sacrificada para a 
conservacao dos estoques corporais de base 
fixa.18 

Respiracao Artificial—A hipocapnia in- 
duzida pela hiperventilacéo, determinaria 
queda de resistencia periférica total, queda 
da pressao arterial,”*: *°: acarretando num 
estadio agudo, sinais como sono, secura da 
pele, palidez da face, bradicardia, hipo- 
tensao e a seguir, irregularidade de pulso, 
taquicardia e verdadeira tetania,*° (apenas 
os 3 ultimos sinais nao foram observados 
no caso). 

A respiracao artificial foi realizada por 
meio de variagdes de pressao, positiva na 
inspiracao e negativa na expiracao. 

O tipo de aparelho utilizado permite um 
controle das pressdes bronquicas por meio 
de um diafragma e uma mola (Fig. 3). 

As pressées positivas s&éo criadas pelo 
proprio oxigénio que entra no aparelho e 
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as pressdes negativas sao obtidas por meio 
de um “venturi.” 

Durante a fase inspiratoria, a valvula 
do aparelho permanece na sua posicao in- 
ferior, fechando a Unica saida para o ex- 
terior. Assim sendo, 0 oxigénio caminha 
em direcéo 4 sonda traqueal insuflando 
gradualmente os pulmées. 

A medida que estes se enchem, a pres- 
sao vai se elevando até um ponto em que 
a valvula se abre, devido 4 tracéo que o 
diafragma exerce por intermédio da mola 
de valvula. 

A velocidade de expiracao é controlada 
pela velocidade de aspiracao do “venturi.” 

Normalmente existe uma relacéo con- 
stante entre o tempo de inspirac&ao e o 
tempo de expiracéo que é de 65% para 
35%. 

Essa relacaéo permite calcular a ventila- 
cao pulmonar. 

Sendo o tempo de inspiracéo correspon- 
dente ao tempo em que a valvula perma- 
nece fechada, a ventilacao pulmonar cor- 
responde a 65% de fluxo por minuto de 
oxigénio que entra no aparelho. 

Por exemplo, utilizando um fluxo de 10 
litros por minuto de oxigénio, a ventilacao 
pulmonar corresponde a 65% desse valor 
ou seja 6,5 litros por minuto, 

Para um determinado fluxo, portanto 
para uma determinada ventilagao pulmo- 
nar, quanto maior a pressao de abertura 
da valvula, mais tempo levaraé o oxigénio 
para atingir essa pressao. A freqiiéncia 
portanto diminue. 

Diminuindo a freqiiéncia também di- 
minue a ventilagéo do espago morto por 
minuto, portanto a ventilacao alveolar sera 
maior. 

Resumindo, teremos que no nosso apa- 
relho o fluxo de oxigénio controla a ven- 
tilagao pulmonar e as pressdes controlam 
a ventilacéo alveolar. 

As consideragées acima sobre calculo de 
ventilacao pulmonar sao de importancia 
capital porque permitem conhecer real- 
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mente a ventilagéo dado ao paciente. 

Do ponto de vista das alteragées cir- 
culatorias provocadas pelas variagées de 
pressao, estudos realizados por meio de 
cateterismo do ventriculo direito mostra- 
ram que quanto maior a pressaéo maxima 
inspirat6ria e quanto maior e frequéncia, 
mais dificuldade causam 4a circulagao san- 
guinea. 

Assim sendo, devemos escolher uma 
pressaéo bem baixa e uma frequencia tam- 
bem baixa. 

No entanto se nao conhecermos o valor 
da ventilagao em numeros, estaremos cor- 
rendo um risco de estarmos hipo ou hiper 
ventilando o paciente. 

Utilizando-se a menor pressao e a menor 
frequencia que da a ventilacao alveolar 
desejada, estaremos provocando a menor 
alteracéo possivel sobre a circulagao. 

A manutengao da via aerea livre, supor- 
tando pressdes positivas, é possivel com 
sondas providas de manguito insuflavel. 
A permanéncia prolongada do manguito 
insuflado, causaria isquemia na mucosa 
traqueal, acarretando fatalmente ulcera- 
cdes, como aconteceu em nosso caso, apesar 
de desinsuflacéo do “cuff” por varias vezes 
e da mobilizagéo da sonda. 

Temos a acrescentar que do 6° para o 
7° dia, 0 paciente apresentou ciandse a 
partir do 1/3 inferior do braco E até a 
mao E motivada por trombése da artéria 
umeral. 

Tais acidentes de necrose local, pelo uso 
continuo de nor-adrenalina, independentes 
de falta de técnica (injeccées per-venosas) 
podem aparecer, apesar da utilizacao de 
sondas de polietileno (como usamos), é 
foram assinalados na literatura.! 


Verificagdo Necroscépica (Resumo) — 
Causa Mortis: Hemorragia do bulbo e 
inundacaéo hemorragica do IV Ventriculo. 
Cérebro: Superficie recoberta por coagu- 
los sanguineos (Fig. 4 A), o hemisfério 
cerebral E esta em grande parte dilace- 
rado. Na fossa cerebral média E, existem 
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grandes blécos de coagulos sanguineos. 
Encéfalo: Pesa 1.350 gs, esta revestido 
por coagulos sanguineos e os cortes fron- 
tais apresentam consideravel grau de con- 
gestao da substancia branca do cérebro. 
Os cortes do tronco cerebral mostram he- 
morragia difusa no bulbo e inundacaéo 
hemorragica do IV ventriculo (Fig. 4 B). 
Braco E: Na préga do cotoveloEE, nota-se 
tumefacao dura e elastica e o brago e ante- 
braco estéo consideravelmente cianosados 
com edema do tecido intersticial. A ar- 
téria Gmeral na bifurca¢éo ao nivel do co- 
tovelo esta trombosada. No dorso da mao 
ha bolhas cheias de liquido incolor, sub- 
epidérmicas. Laringe: pequenas ulcera- 
cdes da mucosa, traumaticas, razas, e de 
aspecto necrotico hemorragico. Coragdao: 
miocardio anémico—reumatismo pregres- 
so nas valvulas mitral e aértica. Pulmées: 
Estao completamente tomados por edema. 
No lobo inferior do pulmao E existe um 
infartamento hemorragico. O lobo infe- 
rior do pulmao D. completamente 
condensado e de consisténcia firme, sem 
crepitacao. Aorta, esdlago, peritoneo, es- 
tomago, intestinos, figado (2,100 g), ba¢go 
(180 g), supra-renais, bexiga e préstata— 
Nada digno de nota. Rins: 180 g cada 
um, congestos e nada mais apresentam de 
particular. 

Miocardio, rim, figado, ganglios simpa- 
ticos abdominais, supra-renais, histolégi- 
camente normais. (16-8-1956 Dr. José 
Donato Prospero.) 


CONCLUSAO 


Portanto, observou-se durante estes 7 
dias, a manutencéo dum organismo em 
apneia e choque, de origens centrais, cuja 
P. A. foi mantida durante todo este tempo 
pela nér-adrenalina, que nao determinou 
exhaustao das supra-renais e manteve o 
leito vascular sempre reagindo & sua acao. 
Enquanto nao instalou a_ insuficiencia 
renal, o débito urinario, sob suficiente in- 
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gestao de liquidos e de nor-adrenalina in- 
interrupta, conservou-se elevado. 


RESUMEN 


Hombre de 34 ajios herido en 1942 en 
el frontal izquierdo por bala de plomo de 
revolver calibre 38, quedando 18 dias en 
coma, recuperandose lentamente, y por 
ultimo recupero el habla. 

En 1945 sufrié acceso febril teniendo 
convulsiones repetidas. 

En Enero de 1955 intensa convulsi6n 
durante una tempestad, quedando con ac- 
ceso furioso y en Marzo de 1955 sufrié 
nuevo acceso con convulsiones, permane- 
ciendo en estado de negativismo. 

Verificase pérdida de hueso arredondada 
en las regiones frontal y parietal izquier- 
das: restos de metal en los orificios de en- 
trada y salida; rastrillo en el trayecto, y 
cuerpo extrafo semi-opaco en el polo 
frontal. 

Operacién en 30-6-1956, consistiendo en 
la retirada de un gran secuestro de hueso 
con incrustaciones metalicas dentro del 
cerebro, y recubrimiento de falta de dura- 
madre (3 cms.?) con facia-lata de la pierna 
izquierda. 

Operacién con anestesia general en 
buenas condiciones, pero la hemostasia in- 
tracerebral fue imperfecta atin usando 
todos los recursos habituales. 

Post-operatorio: dentro de las 24 horas 
fueron satisfactorias las condiciones, pero 
verificose apnéa. 

Fué de nuevo entubado en la traquea 
con sonda con “cuff” y mantenido en res- 
piracién controlada por el “Respirador 
Espiromatico del Dr. Kentaro Takaoka.” 

Contra el choque iniciose empleo de L- 
Nor-Adrenalina (Levofed). En el dia 


2-7-1956 todavia inconsiente, sin reflejos, 
y en apnéa fué sometido a revision de cra- 
neotomia siendo retirados varios codgulos 
sanguineos extradurales y un gran hema- 
toma intra-cerebral. 
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Continio en esa situacién hasta 8-7- 
1956, verificandose hipotensiones graves 
cuando se interrumpian la L-Nor-Adrena- 
lina, y apnéa, siempre que se suspendia 
el funcionamiento del aparato automatico 
“Takaoka.” 

Fallecié en el setimo dia de la apnéa y 
choque, la autopsia demostro sufusiones 
sanguinea bulbares como “causa mortis,” 
mientras que los tejidos y visceras presen- 
taron aspecto histolégico normal. 

En la discusion, los autores analisan una 
extensa bibliografia, y procuran explicar 
todos los fenomenos observados a través de 
una bioquimica frecuente de sangre y la 
observacion cuidadosa de los efectos de 
las drogas empleadas. 

Fué hecha la presentacién del aparato 
automatico de respiracion Dr. Kentaro 
“Takaoka” demostrando los principios fi- 
sicos del simplicado aparato, el cual revelo 
ser tan eficiente como cualquier pulmén de 
acero. 

Apenas con un diafragma de goma y un 
resorte espiral, este ingenioso aparato 
mantiene una relacién constante de 65% 
para el tiempo de inspiracién y 35% para 
la expiracion. 

En este aparato el flujo del oxigeno regu- 
la la ventilacién pulmonar y las presiones 
regulan la ventilacién alveolar. 


SUMMARY 


In 1942 a man aged 34, wounded in the 
left frontal area by a lead bullet from a 
38 caliber revolver, remained unconscious 
and speechless for eighteen days. He re- 
covered slowly, the power of speech re- 
turning last of all. 

In 1945 he had an attack of fever fol- 
lowed by repeated convulsions. 

In January 1955, ten years later, during 
a storm, the convulsions appeared again. 
The patient seemed insane. In March 
there was a new attack of convulsions, and 
he remained speechless. 
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Examination demonstrated a circular 
loss of bone substance, both in the frontal 
and in the parietal region; metallic foreign 
bodies were observed in the wounds, in 
the entrance and exit of the bullet, and in 
the trajectory a dense foreign body was 
detected in the frontal brain mass. 

Operation was performed on June 30, 
1956—sequestrectomy, excision of the me- 
tallic foreign bodies from the brain and 
primary surgical reconstruction of the 
dural defect (3 sq. cm.) with fascialata 
taken from the left thigh. 

General anesthesia was employed under 
good conditions, but the intracerebral he- 
mostasis was not satisfactory, although 
routine measures were used to stop the 
bleeding. 

In the first twenty-four hours the pa- 
tient was well, but shortly after that period 
he became apneic. 

The endotracheal intubation was rees- 
tablished at once, and breathing was main- 
tained by means of “Takaoka’s valve” 
(Respirador Espiromatico do Dr. Kentaro 
Takaoka). 

The shock was controlled by L-Nor- 
Adrenalin (Levofed). 

On July 2, 1956, because the patient was 
still without reflexes, the craniotomy was 
revised, permitting removal of several 
extradural clots and a large intracerebral 
hematoma. 

The position remained unchanged until 
July 2, 1956, with severe hypotension as 
soon as the use of L-nor-adrenalin was in- 
terrupted and the occurrence of apnea 
every time the use of Takaoka’s valve was 
interrupted (discontinued). 

On the seventh day the patient died. The 
pathologic report revealed ecchymosis in 
the medulla as the cause of death. The 
histologic picture of the tissues and vis- 
cera was normal. 

In the discussion the authors refer to 
many bibliographic sources and offer their 
explanation of all the phenomena observed 
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in the patient through frequent biochem- 
ical blood analyses and a close observation 
of the drugs administered. They present 
and demonstrate the physical principles of 
Takaoka’s Valve, a simplified apparatus 
that works as well as any type of steel 
lung. The function of this ingenious ap- 
paratus is based upon one diaphragm and 
one spiral spring, with which it is able to 
maintain a permanent oxygen rate of 65 
per cent for inspiration and 35 per cent 
for expiration. The authors, employing 
this useful apparatus, have been able to 
keep the regular pulmonary ventilation by 
the uniform flow of oxygen, and the pres- 
sure exerted regulates the alveolar venti- 
lation. 
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down the business. 


The best thing nature can do with gall stones is to close the stone quarry and shut 


Mitral stenosis may be concealed under a quarter of a dollar. It is the most diff- 


cult of all heart diseases to diagnose, 


Myocarditis: Shut down work, keep up the heart’s strength, then, fuel, engine, 


clinkers, 


A patient with a written list of symptoms—neurasthenia. 
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Seccion en Espanol 


N Abril de 1952, se present6 a con- 
Fossa una enferma que padecia de 

molestias gastricas desde hacia un ano 
y habia perdido 8 kilos de peso en e] mismo 
intervalo de tiempo; sometida al examen 
radiografico de rutina presenté una imé- 
gen neaplasica en la curva mayor del est6- 
mago (Fig. 1, sinistro). Con ese diagnésti- 
to fué operada. El informe anatomopato- 
lé6gico fué de linfosarcoma gastrico. 

La historia, resumida, el la siguiente: 
T. A., enferma de cincuenta y dos afios de 
edad, presenta dolores localizados en el 
epigastrio desde hace un afio, habiendo 
perdido 8 Kgs. en este lapso. Anorexia 
muy intensa. Permanente estado nauseoso. 
Hace 3 meses que tiene vomitos, a las dos 
o tres horas de la ingestion. Desde hace 20 
anos siente molestias difusas en el abdo- 
men. A la palpacién superficial, nada de 
particular. A la palpaci6n profunda: 
dolor en el epigastrio. 

Analisis de jugo gastrico: Hiperclorhi- 
dria. 

Analisis de sangre: Cloremia (10-5-52), 
5,40 mg.; glicemia (22-5-52), 0,82 g.; pro- 
teinemia (8-5-52), 6,49 g. 

Examen radiolégico: Ulceracién en gran 
curvatura gastrica, probablemente maligna 
(Fig. 1, sin‘stro). Con el diagnéstico de 
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4 Anos de Sobrevida 
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alcera neoplasica de curva mayor gastrica 
fué intervenida el dia 4-6-52. 


Relato operatorio: Anestesia general, 
éter ; cirujano, doctor Casal M.A. Via ab- 
dominal. Incisién Laenander izquierda 
con reseccién de xifoides. 

Se comprueba lesi6n ulcerosa, infiltrante 
y de consistencia dura en la gran curva 
del est6mago; no se observan ni se palpan 
ganglios ni metastasis neoplasicas. Se 
realiza una gastrectomia subtotal amplia 
transcardial (quedan 2 cm. de tejido gas- 
trico) con anastomosis yeyunal término- 
lateral precélica (extirpacién de epiplén 
mayor). 

Postoperatorio sin particularidades. 
Alta a los doce dias. 

Cloremia (27-6-52), 5,10 mg. g; glicemia 
(10-7-52), 0,94 g; proteinemia (27-6-52), 
7,8. 

Informe anatomopatolégico (doctor Fer- 
nandez Luna), sarcoma linfoblastico infil- 
trante del estémago. 

Al mes de su alta, la enferma fué en- 
viada al Instituto de Medicina Experimen- 
tal para la aplicacion de radioterapia pro- 
funda. 

En la radiografia de la Fig. 1 (central) 
se visualiza el escaso mufién gastrico y el 
yeyuno ocupando el lugar del estémago. 
(Agosto de 1952). 

La enferma fué mejorando paulatina- 
mente en el estado general, recobrando 4 
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Siniestro, ulceracién en gran curvatura gastrica, probablemente maligna. 
gastrico y el yeyuno ocupando el lugar del estémago. 


de los 8 kilos perdidos. En abril de 1956, 
se encuentra con buen estado general, 
apetito y fuerzas conservadas; no ha po- 
dido recuperar los 4 kilos restantes. En 
estas condiciones se la somete a un nuevo 
examen radiografico (Fig. 3, recto) que 
indica un buen funcionamiento de la neo- 
boca, también se puede comprobar una 
neocamara gastrica formada por el a sa 
yeyunal anastomosada en el escaso mufén 
gastrico restante. 

Este caso nos obliga a un breve comen- 
tario sobre esta tan poco frecuente en- 
fermedad, 

La relacién porcental entre el linfosar- 
coma y el carcinoma gastrico depende de 
las edades que se consideren. En este sen- 
tido, Phillips, analizando el cancer gastrico 
en personas menores de treinta afios de 
edad—96 casos—anota 6 sarcomas, con 
una proporcién de cancer a sarcoma de 
15 a1. Pero, si aceptamos la relacién de 
100 a 1, segin otros autores—Ewing— 
considerando todas las edades, habra que 
reconocer que en menores de treinta afios, 
el sarcoma es 7 veces mas frecuente que 
en enfermos de edad mas avanzada. -Sin 
embargo, Crile, Hazard y Allen, sobre una 
estadistica efectuada en 19 casos de linfo- 
sarcoma, tienen un promedio de edad 


CASAL: LINFOSARCOMA GASTRICO 


Central, el escaso munén 
Recto, un buen funcionamiento de la neoboca. 


media de cincuenta y cuatro anos, mientras 
que el carcinoma es de sesenta y un aho— 
Balfour. 

Pontius y Witkowsky, indican, igual que 
Ewing, una relacién de 100 a 1, con respecto 
a la frecuencia del carcinoma y el sarcoma 
gastrico. 

Entre nosotros Eguia O, anota una inci- 
dencia igual a la de los autores americanos, 
en un analisis anatomopatolégico llevado 
a cabo sobre -08 est6magos resecados por 
procesos tumorales, encuentra 100 carci- 
nomas primitivos, 3 secundarios, 3 polipos 
adenomatoses, I linfosarcoma y | leiomio- 
ma. 

El linfosarcoma gastrico puede presen- 
tarse en cualquier sector gastrico, pero 
dificilmente se manifiesta con sintomas 
orificiarios; en la estadistica de Crile (19 
pacientes) ninguno estaba ubicado en la 
gran curva gastrica como el caso que co- 
mentamos en este articulo. 

El linfosarcoma gastrico puede presen- 
tar el tipo infiltrante difuso, el tipo nodu- 
lar, el seudopoliposo o el tipo ulceroso; 
esta ultima, es la forma que afectaba el 
linfosarcoma de nuestra enferma (Fig. 1, 
sinistro) . 

Los linfosarcomas se originan en las 
formaciones linfaticas de la submucosa por 
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proliferacién blastomatosa de los linfocitos 
(linfosarcomas a pequefias células redon- 
das) o de das células reticulares (reticulo- 
sarcomas a grandes células redondas) se- 
gun la clasificaci6n de Ewing. 

Schlesinger clasifica a los sarcomas 
seguin su evolucién morfoldgica: 

I) Variedad exogastrica. 
II) Variedad intragastrica (a menudo 
se ulceran). 

III) Sarcomas infiltrantes (también se 
ulceran por alteraciones vasculares 
de las paredes gastricas). 

El diagnéstico es radiol6gico y endos- 
cépico, pero no puede afirmarse la natura- 
leza anatomopatologica del tumor, por este 
motivo van rotulados con el titulo de can- 
cer 0 sarcoma gastrico. 

Los sintomas mas frecuentes son el 
dolor, la dispepsia, pérdida de peso y de 
fuerzas, a veces, hemorragias. Algunos 
autores llaman la atencién sobre las modi- 
ficaciones de la formula sanguinea, 

Turk y Naegeli le asignan valor a la 
linfocitopenia. A veces hay neutrofilia. 

En el caso que presentamos la duracion 
de los sintomas fué de 12 meses. En la 
serie de Crile el término medio fué de 23 
meses. 

El tratamiento es quirtirgico y radio- 
terdpico; somos de la opinién que ambas 
terapéuticas tienen su indicacién formal 
en los linfosarcomas gastricos, resecar y 
radiar posteriormente. En el mismo sen- 
tido opinan los americanos (Crile y otros), 
la operacion debe ser radical, gastrectomia 
total o subtotal amplia transcardial (Gofi 
Moreno) si la localizacién de] tumor lo 
indica o factores inherentes al enfermo 
lo aconsejan. 

La radioterapia profunda es eficaz en 
los linfosarcomas gastricos, pero es con- 
veniente emplearla como complemento de 
la cirugia. Los linfosarcomas son los 


tumores gastricos que responden mejor 
a la radioterapia profunda—el linfosar- 
coma de células redondas, linfocitoma, es 
el mas sensible. 
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EI! uso de la mostaza nitrogenada puede 
ser de valor pero segin Pontius y Witkow- 
sky, no hay experiencia todavia al res- 
pecto. 

La primera cura del linfosarcoma gas- 
trico la logré, en 1914, F. E. Bunst, de 
Cleveland, Ohio. El paciente, varén, de 
nueve afios de edad, fué resecado parcial- 
mente y se hallaba vivo y en buen estado 
general diecinueve afios después, fecha en 
que su caso fué descrito por Jones Car- 
mody. 

En general, puede afirmarse que el pro- 
nostico del linfosarcoma gastrico es mejor 
que el del carcinoma de igual localizacion ; 
esto se debe a que el linfosarcoma tiene 
poca tendencia a propagarse linfatica- 
mente y dar metastasis. En la estadistica 
mencionada de Crile sobre 19 casos, la 
sobrevida media de cinco afios era de 10 
enfermos. 

En la estadistica de Sugerbaker y 
Craver (1930), en un periodo de veinte 
anos, sobre 132 pacientes con linfosar- 
comas de distintas localizaciones, el 10,6 por 
ciento han sobrevivido cinco anos después 
del tratamiento. 

El caso que presentamos tiene 4 anos 
de sobrevida, en perfectas condiciones ; por 
este motivo consideramos oportuna su 
publicacion. 


RESUMEN 


El autor presenta un caso de linfosar- 
coma gastrico operado por media de una 
gastrectomia subtotal y que después de 4 
anos se encuentra en perfectas condiciones. 
Con este motivo se hacen consideraciones 
sobre la frecuencia del linfosarcoma y su 
relacion con el adenocarcinoma; se anali- 
zan los distintos tipos anatomopatolégicos 
y las dificultades de diagnésticos. E] trata- 
miento es quirtirgico y radioterdpico. Se 
puntualiza el buen prondéstico que tiene el 
linfosarcoma gastrico tratado conveniente- 
mente en relacién con otros tumores ma- 
lignos de otros 6rganos. 
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SUMMARY 


A case of gastric lymphosarcoma is re- 
ported. The tumor was resected by per- 
forming subtotal gastrectomy, and after 
four years the patient is doing well. 

Consideration of the frequency of lym- 
phosarcoma and its relation to adenocar- 
cinoma are discussed. Different patho- 
logic types are analyzed, as are the 
diagnostic difficulties. Treatment is sur- 
gical and roentgenologic. The good prog- 
nosis of lymphosarcoma adequately treated 
specially in comparison with other gastric 
malignant tumors, is emphasized. 
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. . Civilization is the 


maintenance of social order, by its own inherent persuasiveness as embodying the 
nobler alternative. The recourse to force, however unavoidable, is a disclosure of 
the failure of civilization, either in the general society or in a remnant of individuals. 
Thus in a live civilization there is always an element of unrest. For sensitiveness to 
ideas means curiosity, adventure, change. Civilized order survives on its merits, 
and is transformed by its power of recognizing its imperfections. 
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Editorial 


Ten Years’ Experience With a 
One-Man Bone Bank 


strated that bone and other tissues 

could be stored by refrigeration, would 
remain alive and would grow when im- 
planted in the body from which they were 
removed. This milestone in the advance- 
ment of reconstructive surgery is the 
foundation upon which present-day tissue 
banks have been developed. In the past 
decade a great deal of experimental and 
clinical work has been done, stimulated 
particularly by wartime surgical needs, 
and today tissue banks in one form or 
another are in use throughout the world. 
Until recently, however, these banks were 
limited to large medical centers, teaching 
institutions, the major armed service hos- 
pitals and the veterans’ hospitals.2 The 
technics of obtaining and preserving 
tissues have been considered too complex 
to be utilized by small hospitals and in- 
dividual surgeons. 

This paper deals with my experience 
with a bone bank that has now been in ex- 
istence for ten years. It is hoped a de- 
tailed account of this may demonstrate the 
feasibility of the use by individual sur- 
geons of refrigerated cadaver bone in 
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small hospitals, and that they may benefit 
by the problems that have been encoun- 
tered over the past decade in developing 
and maintaining a bone bank. 

In 1943 I began developing a new tech- 
nic for spinal fusion.* Treatment for 
ruptured lumbar intervertebral discs by 
simple surgical removal of the herniated 
fragment of disc material had failed to 
relieve symptoms in a high percentage of 
patients. A new method of surgical treat- 
ment was sought, with the hope that these 
patients could be assured a greater chance 
of recovery. The posterior laminar type 
of spinal fusion had been tried, but this 
also had given a high percentage of fail- 
ures. The new technic of spinal fusion 
consisted of removing the intervertebral 
disc through the spinal canal and replac- 
ing it with large bone grafts removed from 
the patient’s ilium to effect a fusion be- 
tween the adjacent vertebral bodies. The 
procedure was most successful from the 
beginning in giving the patient immediate 
and lasting relief of low back pain. After 
performing this operation for about two 
and one-half years, it occurred to me that 
banked bone for this purpose would be 
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most advantageous. It would shorten the 
operating time and eliminate the all-too- 
frequent complaint of pain at the donor 
site. At that time (1945) there were very 
few bone banks in existence for surgical 
use. The medical literature, however, con- 
tained valuable information concerning the 
results of experimental] work in this field. 

Hass,® in 1923, had shown that if bone 
is kept at room temperature the osteo- 
blastic cells therein would live for nineteen 
hours. His experiments showed that the 
survival of bone cells could be prolonged 
by preservation in cold storage. In the 
past decade, various methods of steriliza- 
tion and preservation of bone have been 
used. These have included storing in chem- 
ical solutions, such as methiolate or alco- 
hol,* or in saline-containing antibiotics 
(penicillin)*?; or just dry-freezing of ho- 
mogenous bone removed under sterile con- 
ditions from living patients. The impor- 
tant publication of Inclan® (1942) on the 
use of refrigerated bone and its viability 
and use in surgery influenced me to util- 
ize this method for my bone bank. 

Two important factors were to be con- 
sidered in the use of cadaver bone for in- 
terbody fusion: first, the need to preserve 
the osteoblasts and other bone cells which 
would grow, and second, to have positive 
assurance that the bone was sterile. The 
danger of placing an unsterile bone be- 
tween the bodies of the vertebra is immedi- 
ately apparent. Chemical methods of 
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sterilization and preservation of bone I 
feared, would destroy the live bone cells 
or alter the connective tissue bed into 
which new vessels could grow. At that 
time the use of chemical substances to 
assure sterility of the bone seemed danger- 
ous. This has since been shown experi- 
mentally to be incorrect. Reynolds and 
Oliver’ showed that revascularization of 
haversian canals and invasion of osteoid 
tissue was indistinguishable in homoge- 
nous merthiolate bone and frozen bone. 
The use of antibiotics to sterilize the bone 
grafts also seemed hazardous. The anti- 
biotics might act only to attentuate the 
growth of bacterial organisms in culture 
without destroying them. 

After considerable study and several ex- 
periments with various methods, and with 
the able assistance of Mrs. Hazel Bond of 
the Honolulu Blood Bank, my bone bank 
came into existence in 1946.'! The solu- 
tion used to insure sterility and preserva- 
tion of the bone was composed of blood de- 
rivatives. In the beginning, it was sug- 
gested by the Blood Bank that we use out- 
dated whole blood. This was employed for 
a short time, until the use of packed red 
cells by the Blood Bank eliminated this 
material. I then tried pooled blood plasma. 
This solution proved ideal. It acted as a 
nutrient material for the bone cells and 
was an excellent culture medium. 

Many other obstacles were encountered 
in pioneering and developing the bone 
bank, and these have had to be worked out 
one by one. The first and perhaps most 
important problem was that of procuring 
material. Autopsies in a small hospital 
are infrequent, and the body may be un- 
satisfactory for obtaining tissues. It has 
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been my policy to choose the bodies of 
young persons who have died suddenly or 
after a short illness. Most of those from 
whose cadavers bone is removed have died 
of cerebral vascular accidents, coronary 
disease or, occasionally, accident or 
trauma. The last-mentioned type, although 
considered the most suitable, is the most 
difficult to obtain, since almost all acci- 
dental deaths are “coroner’s cases.” The 
body is removed from the hospital by the 
coroner and the autopsy performed by the 
coroner’s physician. For years considera- 
ble effort has been made to obtain permis- 
sion from the coroner to remove bone from 
such bodies. The political implications, to- 
gether with the refusal] of lay members of 
health and police departments to assume 
the responsibility of giving permission, 
have blocked this source of supply up to 
the time of writing. The coroner has re- 
peatedly taken refuge behind the state- 
ment that “if written, notarized permis- 
sion from the next of kin is obtained for 
the removal of bones from the body” he 
will “release” the body for that purpose. 
This procedure was tried in the early days 
of our bone bank, with uniform results— 
permission refused. Racial and religious 
influences probably accounted for the uni- 
form refusal of such requests. No persua- 
sion or reasoning could elicit a permission, 
and it soon became apparent that if it were 
necessary to obtain written permission to 
remove bone from a body my bone bank 
would come to an end before it was started. 
These two potentialities were therefore 
abandoned, namely, obtaining bone from 
“coroner’s cases” and obtaining written 
permission from relatives for the removal 
of bone, 

The bone available, therefore, is con- 
fined to the routine autopsy material that 
passes through the pathology department 
of the hospital. Permission is granted 
by the pathology department and the Med- 
ical Director of the institution to obtain 


112 


JULY, 1957 


bone from any body for which an autopsy 
permit has been obtained. The dangers 
of liability to the doctor and the hospital 
for removing bones from these bodies 
have been suggested as a possible legal 
complication that should be considered. 
Competent legal authorities were con- 
sulted on this subject, and their opinions 
obtained. In most States the autopsy per- 
mission form, which is signed by the near- 
est of kin, gives permission, either written 
or understood, to the pathologist to “re- 
move from the body any and all tissues 
necessary for pathologic study, research 
or investigation in determining the cause 
of death and aiding the progress of medi- 
cal science.” It was the legal opinion that 
removal of bone for use in a bone bank 
could be considered part of the autopsy 
and be covered by the signed autopsy per- 
mit, without the necessity of obtaining a 
separate permission. 

The autopsy permits in our hospital are 
referred to the office of the superintendent 
of nurses as soon as they are signed by 
relatives. The nurses are requested to 
notify me when permit is obtained. The pa- 
tient’s hospital chart is then reviewed to 
determine the suitability of the body for 
obtaining bone. The age and physical con- 
dition of the patient and the cause of 
death are ascertained. Bone from patients 
who die of infections, prolonged or term- 
inal, of most metabolic disease and of all 
malignant disease is considered unsuitable. 
The aged are likewise ru'ed out. Their 
bones, as a rule, are too soft, demineral- 
ized and fatty, so that 50 to 55 years is 
considered the upper age limit, although 
some bodies much older may be in excel- 
lent physical health and contain good 
bones. 

The choice of a p'ace to perform the 
sterile operation on the body for removal 
of bone has been one of our greatest ob- 
stacles. Certain prejudices on the part 
of hospital administrative authorities have 
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been a major stumbling block. It is ob- 
vious to any surgeon that a successful op- 
peration must be performed in surround- 
ings as sterile and clean as possible if ster- 
ility is to be maintained. This is even more 
essential in operations on the dead than 
in operations on the living. The obvious 
place to perform a sterile operative proce- 
dure on a cadaver, if the specimens re- 
moved are to be kept sterile, is the operat- 
ing room. Nevertheless, sentiment, preju- 
dice, fear of “contaminating the surgery” 
or just the idea of taking a dead body into 
the operating room were made reasons and 
excuses for not permitting its use. The final 
decision was always: “The place for the 
dead is the morgue, and all cutting to be 
done must be performed there.” So, for 
approximately seven years, I struggled 
along trying to get sterile specimens from 
the cadavers in the hospital morgue. No 
matter how spotlessly clean a morgue is 
kept, there will always be dust, draughts 
and flying or crawling insects to add to 
the danger of contaminating a sterile op- 
erative field. The mortality rate of opera- 
tions performed in the hospital morgue 
was shown in the high infection rate of th2 
bone removed. The overall infection rate 
for the ten-year period was 36.1 per cent. 
At one time, 13 cadavers in a successive 
series were operated upon and bone re- 
moved, and from only 3 of this group 
were any sterile specimens obtained! This 
was most discouraging; it represented a 
great deal of time, work and money 
wasted. Finally, two years ago, after re- 
peated appeals to the local hospital author- 
ities and after the opening of a new surgi- 
cal wing in Queen’s Hospital, permission 
was granted to perform the cadaver oper- 
ations in one of the old operating rooms. 
Since then the infection rate has been re- 
duced to less than 15 per cent! 
Procuring Bone.—When bone is to be 
removed from the body, the surgical super- 
visor is notified and the necessary ster- 
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ile instruments and drapes are prepared. 
A simple instrument set is usually kept up 
in a sterile pack. It consists of towel clips, 
scalpels, large tissue forceps, large self- 
retaining laminectomy retractors, a heavy 
hammer, an assortment of long ostetomes 
of various widths and a sharp periosteal 
elevator. The sterile pack consists of tow- 
els, 3 drape sheets, sponges, gown and 3 
pairs of gloves and a sterile pan with a 
tight-fitting lid for the bone and “prep” 
basins. An unsterile needle holder, a large 
heavy curved needle and a string are used 
to close the incision. ‘“‘Prep” solutions con- 
sisting of strong tincture of iodine and 
alcohol complete the set. 

The body is taken to the operating room 
by the hospital orderlies and placed on the 
table in the prone position. The sterile 
pack and instruments are wheeled to the 
operating room on an instrument table. 
The table is draped with the sterile sheet 
and the other sterile linen, and the pan 
and instruments are placed on the table. 
The lower lumbar area and the buttocks 
are prepared with the iodine and alcohol, 
and the body is draped with towels and 
sheets secured to the skin with towel clips. 
The operating surgeon’s hands are 
scrubbed, and sterile gloves are worn to 
prepare and drape the cadaver. A sterile 
gown and two pairs of gloves are used for 
the operation. The entire preparation, as 
well as the operation itself, is performed 
by one person. The only help required is 
the tying of the surgeon’s gown! 

A long transverse incision is made at 
the level of the first sacral spinous process 
and the posterior superior iliac spines. 
The incision is carried widely over the but- 
tocks. The subcutaneous fat and the glu- 
teus muscles are cut, and a sharp periosteal 
elevator is used to strip all muscles from 
the crest and posterior surface of the 
ilium and the sacral iliac ligaments. A 
broad osteotome (1 inch, or 2.5 cm. wide) 
is used to cut transversely across the ilium, 
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the bone cut being made as far inferior as 
possible. The wide osteotome is then driven 
into the sacroiliac joint, and with a little 
prying the ilium can be broken loose from 
its bony attachments. It is then elevated, 
the ilopsoas muscles stripped from its an- 
terior surface, the attachments of the fas- 
‘cia lata cut from the anterior superior 
spine and the bone removed. The large flat 
iliac bone is cleaned of all muscle and fi- 
brous tissue by scraping with the sharp 
periosteal elevator and is placed in the 
bone pan. After both ilia have been re- 
moved, the defect in the body is filled with 
44 gauze sponges and the wound is closed 
with a continuous suture of heavy string. 
I have found it advisable to suture the 
subcutaneous as well as the skin, to assure 
a wound closure tight enough to prevent 
blood from oozing through. (This was sug- 
gested and requested by an undertaker, 
who complained that blood oozing from the 
incision on the back had soiled the cas- 
ket!) The pan containing the two iliac 
bones is securely wrapped with wide ad- 
hesive tape to make certain the lid is air- 
tight. The pan is taken to the blood bank 
immediately or placed in an icebox until 
it is processed. The sooner the bone can 
be cut up and processed after it is removed 
from the body, the better. If this cannot 
be done immediately, i.e., if bone is ob- 
tained during the night or early morning, 
it is placed in the icebox until the following 
day. Incidentally, I prefer that these ca- 
daver operations be performed after dark, 
because there is complete privacy in the 
operating room at this time, and this is 
desirable for such a procedure. 
Processing the bone in the blood bank 
is done in a small closed room used by the 
bacteriologist for culture work. This little 
room is about 4X5 feet; it has a counter 
on one side, a single door and no windows. 
The room is air conditioned, the inlet and 
outlet for the air being covered with two 
heavy screen filters. The sterility of this 
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room has been tested by leaving petri 
dishes of culture media open to the air for 
several hours to demonstrate the absence 
of air-borne organisms. A sterile atmos- 
phere for this procedure is absolutely es- 
sential. Even if one obtains a sterile bone 
specimen in a clean operating room, the 
specimen may be contaminated during the 
cutting of the bone if the latter step is not 
performed in a clean atmosphere. A ster- 
ile room similar to ours is not always avail- 
able in all hospitals, but every bacteriology 
department has an enclosure of some sort 
in which culture transplants are carried 
out. These facilities should be utilized. 
A sterile pack obtained from the oper- 
ating room and taken to the blood bank 
consists of a large double-cover sterile 
drape sheet, towels, a sterile gown and 
two pairs of rubber gloves. The .sterile 
autoclaved instruments used include a 
strong, small vise that can be clamped to 
the counter or other stable place. This is 
essential to hold the iliac bone securely 
while it is being cut into pieces. An ampu- 
tation handsaw is used for this purpose. 
Sharp instruments, including a periosteal 
elevator and a large curette, are included 
to clean the bone of any soft tissue that 
may still be attached to it. A large tissue 
forceps for handling the individual pieces 
of bone completes the set. If one wishes to 
grind the bone into fine crumbs or precut 
it into specially shaped dowels for other 
types of orthopedic fusion, the appropriate 
instruments for these specially prepared 
bone specimens can be included. We have 
utilized Wiltberger’s!? dowel-cutting 
dril] and Anderson’s' bone mill for this 
purpose. Various types and sizes can be 
prepared for some particular type of sur- 
gical procedure. For my interbody fusion 
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operation, the iliac crest is cut with the 
handsaw into full-thickness blocks, meas- 
uring 1x3 cm. Other chunks of bone 
which because of their size and shape are 
unsuitable for the interbody grafts, are 
placed in the bottle with the bone plugs. 
These chunks are ground into bone crumbs 
with the bone mill at the time of operation. 

At first the bone was stored in various 
kinds of containers, and different methods 
of sterilization were tried. Since some 
large pieces of bone are used, wide- 
mouthed glass bottles seemed most prac- 
tical. Mason fruit jars were decided upon 
for this reason and also because they could 
be sealed airtight with a screw lid. The 
half-pint jar is sufficiently large for most 
bone, although pint jars may be necessary 
for longer ones. At first the jar lids were 
a problem. The lid of the Mason fruit jar 
is usually in two separate pieces, a screw 
ring and the top. A one-piece lid (zinc) 
may be obtained in some localities, but 
these were difficult to obtain in Hawaii, 
where little fruit canning is done at home. 
The two-piece lids were therefore soldered 
into one piece. 

Repeated sterilization and contact with 
solutions caused the metal lids to rust and 
deteriorate rapidly. To prevent this, the 
lids were taken to a metallic plating con- 
cern and were plated with a dull chrome 
finish. The cost of this procedure was sur- 
prisingly low and has proved to be a con- 
siderable saving, both functionally and fi- 
nancially. 

The jars and lids are separately wrapped 
in paper or cloth and autoclaved. It is im- 
portant to sterilize the bottles in this man- 
ner. It was noted that a possible source 
of contamination of the specimen was 
from sterilization of the bottle with the 
lid attached. The rubber, which is steril- 
ized on the bottle, assures a watertight 
seal. 

After the bones have been cut into the 
desired sizes and shapes they are placed 
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in the jar, and plasma is poured over them. 
During the first two years of this bone 
bank’s existence, plasma alone was used. 
From 1948 to 1955, to 600 cc. of pooled 
plasma, 60 cc. of 50 per cent dextrose was 
added and the mixture dispensed in 
amounts of 100 cc. At present, irradiated 
pooled plasma is used. Two liter flasks 
(1,800 ce. of plasma and 200 ce. of 50 per 
cent dextrose) are stored at room tempera- 
ture after culturing and dispensed in 
amounts of 250 cc. Sterility of the plasma 
is assured by culturing prior to its addition 
to the bone. After the plasma has been 
added, the lid is screwed on tightly and the 
jars either placed in an incubator or left 
at room temperature for three hours or 
longer. Any bacteria that may contami- 
nate the specimen grows rapidly and readi- 
ly in the plasma, which is an excellent cul- 
ture medium. The jars are then removed 
from the incubator to the culture room, 
where the lid is reopened and samples re- 
moved and implanted on culture media. 
Test tubes of brain broth and blood agar 
petri dishes are prepared from each jar 
of bone. Cultures are placed in the incuba- 
tor, and the bone jars, after secure re- 
placement of the lids, are placed in the re- 
frigerator used for storage. A small deep- 
freeze unit with a temperature of approxi- 
mately 10F. is used for storage. The 
plasma and bone combination is thus 
frozen solid, in which condition it remains 
until it is used at operation. 

The cultures obtained from the individ- 
ual bone bottles are read daily for possible 
bacterial growth indicating contamination. 
If neither cultures nor smears show any 
evidence of bacterial growth after ten 
days in the incubator, the bone bottle is 
marked sterile and is ready for use. If 
there is some bacteria growth, the bone 
bottle is removed from the freezer, thawed 
out at room temperature, reincubated and 
recultured. If the second cultures are con- 
taminated, the bone is discarded. If the 


second cultures are sterile, the initial con- 
tamination is attributed to faulty bacte- 
riologic technic in handling the cultures. 
This occurred in 21 of 147 bottles that 
were recultured! Careful records have 
been kept by the blood bank from the be- 
ginning as to each bone processed, the re- 
sults of the culture and the patient to 
whom the bone was issued for use at op- 
eration. A nominal charge of $7.50 was 
made at the Blood Bank for each bottle of 
bone, to cover the cost of materials used 
and the time consumed in processing it. 
The fee has recently been increased to 
$10. The charge is made to the patient, 
together with that for the blood used for 
his transfusions. 

A total of 636 separate jars of bone have 
been processed through the bone bank 
from 1946 to 1956. Because of the prob- 
lems encountered in the beginning, only 
35 of these were done prior to 1950. From 
636 jars, 408 were sterile and 228 contam- 
inated, a mortality rate of 36.1 per cent! 
Since September 1955, operations have 
been performed in a clean operating room, 
98 jars of bone have been processed and 73 
were sterile, a contamination rate of only 
15.2 per cent. Of the total 228 contami- 
nated jars, 81 were discarded and 147 re- 
cultured. Twenty-one of these proved ster- 
ile on second culture, a salvage rate of 14 
per cent. Bacteriologically, the predomi- 
nant organisms were: gram-positive cocci, 
135 jars; gram-positive rods, 50 jars; 
gram-negative rods, 26 jars; gram-nega- 
tive cocci, 1 jar; fungus, 1 jar; mold, 1 jar, 
and mixed organisms (no one predominat- 
ing), 14 jars. From 1950 to 1952, 23 con- 
taminated jars of bone were soaked and 
washed with merthiolate, after which 
sterile plasma was added and the jars in- 
cubated and recultured. Twenty jars were 
sterile; 3 were still contaminated. A sim- 
ilar procedure was carried out on 14 jars 
of contaminated bone with sterile physio- 
logic solution of sodium chloride instead of 
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merthiolate. Seven were sterile and seven 
still contaminated. These washed and re- 
cultured bones were not used for opera- 
tion ; only those sterile on the first culture 
were considered safe. 


Results. — The clinical value of this 
method of preparing and preserving bone 
for surgical use is evident from the results 
obtained here with spinal fusion.’* In the 
early days of the interbody fusion opera- 
tion the bone was obtained from the pa- 
tient’s illum. When the bone bank was 
first begun, bone was frequently not avail- 
able, so that it was necessary to use the pa- 
tient’s own bone entirely or, in some cases, 
together with banked bone. By 1950, 186 
interbody fusion operations had been done 
in which the patient’s own bone was used. 
Bone from the bone bank had been em- 
ployed in 35 operations. A comparison of 
the two sources of bone, therefore, could 
be made. A study of these two series of 
cases showed little difference in the num- 
ber of grafts that “took” and the rate at 
which fusion occurred.’* This induced con- 
fidence in depending wholly upon the bone 
bank as a source. Fortunately, banked 
bone has been available for almost every 
case of disc trouble requiring operation 
since 1950. In the past six years 226 in- 
terbody fusions have been performed with 
the use of banked bone, and in only 82 
cases has it been necessary to utilize the 
patient’s own bone. In the past two years 
banked bone has been used exclusively. 

The advantages of the bone bank for 
spinal fusion are quite obvious. For inter- 
body fusion, the operative time is reduced 
by at least one-half to three-quarters of 
an hour, the time required to obtain bone 
grafts from the patient’s ilium. Frequent- 
ly the patient will have an extremely thin 
iliac crest, and the number and size of 
bone plugs which can be removed is there- 
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fore limited. The end result of interbody 
fusion depends definitely upon the quan- 
tity of bone and size of the bone grafts 
inserted into the intervertebral space. The 
use of banked bone assures bone grafts 
of ample quantity and size and therefore 
increases the patient’s chance of obtaining 
an excellent end result. It has been appar- 
ent in reviewing our cases that there were 
more clinical failures in the group in which 
autogenous bone was used. 

Another advantage of the banked bone is 
the ease with which it can be transported 
from place to place. If the surgeon is re- 
quired to perform operations in different 
hospitals in the same city, the bone bottle 
can be carried along with his surgical in- 
struments. If he must travel some dis- 
tance for an operation and considerable 
time must be spent enroute, the bone can 


The clinical sense is a quality that we recognize easily in our fellows and our 
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be transported in a smal] package contain- 
ing dry ice. I have had an opportunity to 
demonstrate interbody fusion in many 
cities in the United States. Two or three 
days may be required to travel from Ha- 
waii to mainland cities. My bone supply, 
packed in dry ice and carried with my lug- 
gage, has been satisfactorily utilized on 
many occasions. Bone from the hospital 
bone bank has been shipped to surgeons 
on the mainland as far east as the Atlantic 
Coast. The bone bottle is wrapped in a 
thirty-six-hour dry ice pack and sent by 
air mail. By this method, it may be feasi- 
ble to transport bone to almost any part 
of the world! 


RALPH B. CLOWARD, 
M.D., F.A.CS., F.LCS. 


Honolulu, Hawaii 


teachers, yet it is surprisingly difficult to define; the good clinician may know no 


more than we do; he may be inferior to us in degrees, academic qualifications, and 


medical school prizes. He sees the same cases that we do, elicits the same history, 


and makes the same physical examination. But to his inquiry he brings something 


more; having heard the history he proceeds to ask questions in an orderly manner, 


seeking to elucidate certain trains of thought that the facts hitherto presented to 


him have started in his mind. 


—Ogilvie 
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Books Received.—The following books 
have been received by the Editor; they 
will be reviewed critically as space and 
facilities permit. Omission of more ex- 
tended review, however, is not to be 
taken as criticism of the merit of the 
book. 


illustrated. 


How to Enjoy Good Health. Edited by Cyril 
Solomon and Brooks Roberts. New York: 
Random House, 1956. Pp. 240. Reviewed in 
this issue. 


Atlas of Tumors of the Nervous System. 
By H. M. Zimmerman, Martin G. Netsky and 
Leo M. Davidoff. Philadelphia: Lea & Febi- 
ger, 1956. Pp. 191, with 277 illustrations 
(233 in color). Reviewed in this issue. 


Principles of Urology. By Meredith F. 
Campbell. Philadelphia and London: The W. 
B. Saunders Company, 1957. Pp. 566, with 
319 illustrations. 


Head Injuries and Their Management. By 
Francis Asbury Echlin. Philadelphia: The 
J. B. Lippincott Company, 1956. Pp. 127, with 
10 illustrations. 


Clinical Urology. By Oswald Swinney Lows- 
ley and Thomas J. Kirwin. Baltimore: The 
Williams and Wilkins Company, 1956. 2 vol- 
umes, profusely illustrated; drawings by Wil- 
liam Didusch. Reviewed in this issue. 


Operative Surgery. Edited by Charles Rob 
and Rodney Smith. London: Butterworth & 
Co., Ltd.; Philadelphia, F. A. Davis Co., 1956. 
Vols. 1 and 2 of 8 (plus index). Profusely 


Physiologic Principles of Surgery. By Leo 
M. Zimmermann and Rachmiel Levine. Phila- 
delphia: The W. B. Saunders Company, 1957. 
Pp. 988. 


The Stress of Life. By Hans Selye. New 
York: McGraw-Hill Book Company, Inc., 1956. 
Book V. Pp. 324. Reviewed in this issue. 


The Management of Fractures, Disloca- 
tions and Sprains. By John Albert Key and 
H. Earle Conwell. St. Louis: The C. V. 
Mosby Company, 1956. 6th ed., pp. 1,168, 
with 1,128 illustrations. Reviewed in this issue. 


Lymphatics, Lymph and Lymphoid Tissue. 
By Joseph Mendel Yoffey and Frederick Colin 
Courtice. Cambridge, Mass.: Harvard Uni- 
versity Press (for the Commonwealth Fund), 
1956. Pp. 510. Illustrated. Reviewed in this 
issue. 


Muscle Relaxants in Anesthesiology. By 
Francis F. Foldes. Springfield, Ill.: Charles 
C Thomas, Publisher, 1957. Pp. 210, with 9 
illustrations. 


Brain Mechanisms and Drug Action. By 
William S. Fields, Springfield, Ill.; Charles C 
Thomas, Publisher, 1957. Pp. 167, with 69 il- 
lustrations. 


The Clinical Management of Varicose 
Veins. By David W. Barrow. New York: 
Paul B. Hoeber Inc., 1957. Pp. 167, with 70 
illustrations. 


Le Diagnostic du Cancer d’Estomac a la 
Periode Utile (Diagnosis of Carcinoma of the 
Stomach at the Time Most Favorable for 
Treatment). By Rene A. Gutmann. Paris: G. 
Doin et Cie, 1956. Pp. 257. 
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BOOKS REVIEWED 


The Stress of Life. By Hans Selye. New 
York: McGraw-Hill Book Company, Inc., 1956. 
Book V. Pp. 324. 


The fifth and final book of Dr. Selye’s work 
on stress concludes a remarkable work which 
represents a valuable service not only to the 
profession but to the public. Book I, on the 
discovery of stress, describes the evolution 
of the concept; Book II, the analysis of stress 
and its effects on the human body and per- 
sonality; Book III, the diseases often attrib- 
utable to stress; Book IV, a prospectus for 
a unified theory with regard to stress. Book 
V now presents the implications and applica- 
tions of the knowledge gained in the other 
four parts of the study. Dr. Selye divides 
these into medical, psychosomatic, and philo- 
sophic, the last-named category occupying 
about two-thirds of the book. 


In a world like the present one this empha- 
sis is not only wise but essential. Dr. Selye 
ranges pleasantly, sincerely and frankly, over 
the whole field of human personality, emo- 
tions and desires—man’s ultimate aims, al- 
truism, gratitude and revenge, the thirst for 
approval, the terror of censure, the enjoyment 
of life’s wonders, the conception of success 
and failure. Throughout this section the 
physical and the metaphysical are so har- 
moniously blended that the reader has, in 
effect, a perfect example before him of this 
possible harmony in the life of every man. 
Many a profound and eternal truth is here 
set forth, in language as lucidly natural as 
a running stream. It is “a consummation de- 
voutly to be wished” that everyone in this 
tormented world might read them and be 
convinced—and convinced they would be if 
anything could convince them, Dr. Selye’s 
advice carries the authority of knowledge un- 
mistakably gained from personal experience. 


He has made an inspired choice, for in- 
stance of the quotations—one old, one recent, 
with which to introduce Book V. The first is 
from Robert Boyle, who lived in the seven- 
teenth century: “It is highly dishonourable 


for a Reasonable Soul to live in so Divinely 
built a mansion as the Body she resides in, alto- 
gether unacquainted with the exquisite struc- 
ture of it.” The second is from a distinguished 
contemporary, Lord Russell: “Not only will 
men of science have to grapple with the 
sciences that deal with man, but—and this 
is a far more difficult matter—they will have 
to persuade the world to listen to what they 
have discovered. If they cannot succeed in 
this difficult enterprise, man will destroy 
himself by his halfway cleverness.” 


With his characteristically gentle humor, 
Dr. Seyle notes in the Foreword that “this 
fragment Book V was reprinted .. . for some 
of my friends and students who know either 
too much or too little about ... stress.” Thou- 
sands of others are in a like dilemma. Some 
of them know it, some do not. Those who are 
ignorant and do not know it are the men and 
women chiefly threatened by mankind’s “half- 
way cleverness,” as Lord Russell so aptly 
puts it. Anyone, professional or layman, who 
has read Book V will be tempted to give it or 
lend it to all his acquaintances. 

MT. 


Atlas of Tumors of the Nervous System. 
By H. M. Zimmerman, Martin G. Netsky and 
Leo M. Davidoff. Philadelphia: Lea & Febiger, 
1956. Pp. 191, with 277 illustrations, 233 in 
color. 


The authors, well known in their respective 
fields, have formed an excellent team for the 
preparation of this book, which contains re- 
views of “space-consuming lesions” of the 
central nervous system, with a brief discus- 
sion of the significant clinical and thera- 
peutic features. 


The authors adhere generally to the classi- 
fication of Bailey and Cushing. Considering 
that it is a difficult task to discuss so broad a 
subject in a brief volume, they have done a 
masterful job. Each type of tumor is de- 
scribed briefly as to clinical features and 
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macroscopic and microscopic appearance. The 
brief text is accompanied by a series of out- 
standing photographs in black and white and 
in color. 

Included in the book are “Miscellaneous 
Tumors,” under which heading the authors 
describe bone conditions—eosinophilic granu- 
loma, Paget’s disease, and fibrous dysplasia 
occurring in the bones of the skull, as well as 
tumors of the bones of the skull. This chapter 
could have been omitted, in the opinion of the 
reviewer, and more space given to metastatic 
neoplasms. 

One could argue about the nomenclature of 
tumors of the peripheral nerves. The authors 
combine numerous items under the heading 
“Perineurial fibroblastoma” leaving it up to 
the reader to evaluate benignity or malignan- 
cy of.the lesion. But these are only minor 
points; all in all, the Reviewer feels that the 
book answers the need for a brief discussion 
of tumors of the central nervous system. The 
concise style, the logical arrangement and 
the excellent reproductions make it an out- 
standing volume that belongs in the library 
of every pathologist, neurosurgeon and neu- 
rologist. 

WERNER F. EISENSTAEDT, M.D. 


How to Enjoy Good Health. Edited by Cyril 
Solomon and Brooks Roberts. New York: 
Random House, 1956. Pp. 240. 

This book is a popularized compendium of 
articles on sailent points in hygiene, medicine 
and surgery. Each article formerly appeared in 
a syndicated weekly magazine, and many are 
keyed to the preservation of health as related 
to well-known aspects of modern life, such 
as travel by air, air conditioning, emotional and 
psychosomatic difficulties, sterility and _ its 
causes, the problems of aging and the Sturm 
und Drang so familiarly associated with ado- 
lescence. In addition, however, there is much 
excellent advice to the layman on hygienic 
precautions covering most, if not all, of the 
physiologic organs and functions. 

There are also a few chapters which explain, 
in layman’s language, the fallacy of many 
current psuedoscientific theories on health and 
disease. The information can be accepted as 
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reliable, since publication of the articles in 
book form has been authorized by the Ameri- 
can Medical Association and many of the au- 
thors are physicians and surgeons of eminence 
in their fields. 

M. T. 


Lymphatics, Lymph and Lymphoid Tissue. 
By Joseph Mendel Yoffey and Frederick Colin 
Courtice. Cambridge, Mass.: Harvard Uni- 
versity Press (for the Commonwealth Fund), 
1956. Pp. 510. Illustrated. 


In a rather elegant sense, we think, this 
offering is a revision of the book of the same 
title by the late Dr. C. K. Drinker with Yoffey. 
Everywhere it pays homage to the influence 
of Drinker’s career. Noting this, one must 
at the same time commend the present au- 
thors for the originality of their product, 
which is a new edition in the true.sense— 
no mere bringing up to date with scraps of 
information. 

A number of chapters have been completely 
rewritten and reorganized. Tables have been 
rearranged and recent methods of approach 
indicated. An example is the electrophoretic 
patterns on paper, today a widely accepted 
analytic method. How strange it seems that 
as recently as 1941 the previous edition made 
no mention of electrophoresis in its discus- 
sion of the physical and chemical character- 
istics of lymph. 

Without prejudice to these merits, however, 
it must be noted that many will find the 
book’s chief value in its statement of basic 
facts and its review of the world literature 
from the point of view of the basic scientist. 
It is he, rather than the clinician, who will 
welcome it most heartily. One can predict 
with certainty that it will find an honored 
place on the shelves of anatomists, physiolo- 
gists and researchers in the other basic 
sciences. As the authors have themselves 
anticipated, the clinician will find his needs 
more fully satisfied elsewhere, and their 
treatment of some important clinical condi- 
tions is therefore sketchy. This modest in- 
tention was necessary in order to insure a 
convenient format—and perhaps wider use. 
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Even so, in its present form the new edition 
is a fourth again the length of the previous 
one, with no sacrifice of readability through 
reducing the type size, a fact greatly to the 
editors’ credit. There are also many new and 
useful plates. 

All in all, the present authors have not 
failed their distinguished former collaborator 
but have carried forward the tradition of his 
high standards. 

R. L. 


The Management of Fractures, Disloca- 
tions and Sprains. By John Albert Key and 
H. Earle Conwell. St. Louis, Mo.: The C. V. 
Mosby Company, 1956. 6th ed. Pp. 1,168, 
with 1,123 illustrations. 

This text, first published in 1934, is fa- 
miliar to all surgeons dealing with trauma 
and has served as a reliable reference to 
many. Consequently, the revisions and addi- 
tions to the new edition are the primary con- 
cern of this review. és 

As the authors point out in the preface, 
obsolete methods have been deleted and new 
methods of value presented. The revision has 
been done carefully and in great detail. 

Approximately two hundred additions and 
deletions have been made in the illustrations. 
Each chapter has been thoroughly revised, 
especially in Chapter 7, Compound or Open 
Fractures and War Wounds; in Chapter 9, 
Injuries of the Spine; in Chapter 18, Injuries 
in the Region of the Hip; and in Chapter 22, 
Injuries in the Region of the Ankle. Two of 
the chapters of the fifth edition, Chapter 9, 
Fractures of the Skull and Brain Trauma, and 
Chapter 10, Fractures of the Jaws and Re- 
lated Bones of the Face have been deleted 
because the care of such injuries has become 
so highly specialized. 

The indications and contraindications for 
use of the intramedullary nail are discussed 
in detail, as are other methods of internal 
fixation. The authors express the opinion 


that, in this day of improved surgical technic, 
open operations can be performed on frac- 
tures with greater success than ever before. 

As in former editions, all revisions, addi- 
tions and deletions are pertinent, and the 
text continues to be one of the “old reliables” 
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so far as skeletal injuries are concerned. It 
is extremely regrettable that the profession 
will be unable to benefit further from the 
rich experience and knowledge of one of the 
authors. 

ALLAN B. HIRSCHTICK, M.D. 


Clinical Urology. By Oswald Swinney Lows- 
ley and Thomas Joseph Kirwin. Drawings by 
William Didusch. Baltimore: The Williams and 
Wilkins Company, 1956. 2 volumes. Profusely 
illustrated. 

The third edition of Lowsley and Kirwin 
represents, in several senses, a multiple birth 
—and one that has been twelve years a-borning, 
at that. We refer not to the two handsome vol- 
umes, merely; rather we remind our readers 
that there are really two achievements pre- 
sented here, the authors’ and the artist’s. We 
have awaited these illustrations ever since re- 
ceiving the excellent previous edition of 1944, 
with its tantalizing note that wartime condi- 
tions prevented their publication, though most 
or all of them were then completed. Now we 
have the long-awaited opus, and as part of a 
thoroughgoing revision, one that gathers to- 
gether all the profound advances in urologic 
knowledge that have signalized the past 
decade. 

The work as we now receive it is preeminent- 
ly a textbook, and the best handling is in the 
surgical field. The illustrations and the authors’ 
predilections both contribute to this result. Of 
course, its usefulness extends much further 
than this. Residents, general surgeons and 
urologists will refer to it for reference, re- 
freshment and opinion. Far more than a techni- 
cal handbook, it presents an excellent discus- 
sion of the embryologic, anatomic, physiologic 
and pathologic aspects of genitourinary con- 
ditions as well as their treatment. The authors 
have striven to bring their text up to the 
minute, and they have succeeded. 

The excellent organization that distinguished 
previous editions has been retained. A minor 
criticism must note a reduction in the size of 
the type, which does not increase readability. 
This book will be indispensable, however, in all 
college and many institutional libraries. 
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Abstracts from Current Literature 


Radical Surgery in the Pelvis. Godfrey, 
G., Australian & New Zealand J. Surg. 26:1, 
1956. 

Because carcinoma of the uterus, both cer- 
vical and corporal, often remains localized for 
a long time, with slow lymphatic spread, and 
usually metastasizes by the blood stream only 
in the terminal stages, opportunities are pro- 
vided for wide excision, while its local ravages 
—pain, bleeding, discharge, and fistula forma- 
tion—encourage extensive procedures, even if 
only for palliation. Much of the infiltra- 
tion about uterine tumor masses is due to in- 
fection rather than to extension of disease, 
and the apparently inoperable status of a 
tumor may be changed by transfusion, admin- 
istration of antibiotics, diet and low doses of 
high voltage roentgen therapy. Lymphadenec- 
tomy should be performed systematically and 
thoroughly, aimed at the widest possible clear- 
ance of the lymphatic fields in every case. 
There is no point in removing only visible or 
palpable nodes; this is simply removal of a 
biopsy specimen. Enlarged nodes outside the 
planned field of clearance may not contain 
growth, and, since pelvic eventration is pal- 
liative, the existence of metastases does not 
necessarily contraindicate operation. 

The operation is restricted to patients in dis- 
tress, except for the occasional case in which 
a reasonable chance of long-term survival 
seems to exist—for example, a case in which 
a growth of the anterior lip of the cervix has 
invaded the bladder locally, the remainder of 
the pelvis being clinically clear, or a primary 
carcinoma of the posterior vaginal wall has 
involved the rectum. 

Patients must be made aware of the risks, 
the complications, the possible failure to re- 
lieve and the type of life they will lead if the 
operation succeeds in its aims. Adaptation to 
a way of life which, although it may be in- 
finitely preferable to existing conditions, must 
contrast unfavorably with the normal state of 
affairs, requires a high morale and at least 
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reasonable intelligence. The aim is to offer 
help to those whose outlook has been simply 
expressed in the words of a patient—‘“Doctor, 
I know what is wrong with me and that I have 
not long to live. I am prepared to go out. I 
am not prepared to go on.” The basic opera- 
tion for uterine cancer that does not involve 
the bladder or the bowel is the modern ex- 
tended radical hysterectomy, which includes 
removal of one-half to three-quarters of the 
vagina and wide excision of the paracervical 
and paravaginal cellular tissues, plus a lym- 
phadenectomy embracing the common, external 
and internal iliac, the obturator and the para- 
rectal nodes. The author has recently been 
routinely clearing the nodes and tissue of ‘the 
postrectal area also, having noted recurrence 
in that area in some cases. For those cases, 
hitherto considered inoperable and virtually 
untreatable in which the bladder or the bowel 
has been invaded, the exenterations—anterior, 
posterior and total— have been devised by — 
Brunschwig, who has added to the basic pro- 
cedure more extensive or total removal of the 
vagina, together with cystectomy and/or rec- 
tosigmoidectomy. 

One week is the minimal period for prepara- 
tion of a patient for such a radical procedure, 
during which time antibiotics, transfusions, 
diet, douches, preparation of the bowel and 
various diagnostic studies are carried out. To 
some extent the surgeon can modify both anes- 
thesia and resuscitation by gentleness and 
step-by-step control of hemorrhage and by 
avoiding attempts to operate with speed. Con- 
tinuous epidural analgesia with light general 
anesthetic cover has been in the author’s rou- 
tine use for the past three years. He tries to 
keep a pint ahead of the estimated blood loss 
and carry the systolic blood pressure at 50 mm. 
of mercury. A transverse muscle-cutting in- 
cision is used because it affords wide exposure 
and easy access to the lateral pelvic walls, com- 
fort in operating, reduction of postoperative 
pain and avoidance of handling small bowel. 
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The site at which the main obstacles are met 
is the lateral pelvic wall. If, after division 
of the infundibulopelvic folds, the dissection 
is commenced lateral to the aortic bifurcation 
and carried down along the common and ex- 
ternal iliac vessels and then down the inter- 
nal iliac vessels and into the obturator fossa, 
the most difficult region is explored first, 
before the surgeon is committed to an exten- 
sive operation, and control over the large 
vessels is obtained at an early stage. 

Once it is certain that pelvic clearance can 
be accomplished, the work is shifted to an 
easier plane. Complete stripping of the para- 
vascular tissues from the great vessels on the 
lateral pelvic walls and clearing of the lumbo- 
sacral plexus are accomplished. 

Means of controlling venous hemorrhage are 
described, and the various types of exentera- 
tion are defined. Two methods of handling the 
ureters are discussed—the wet colostomy and 
the substitute bladder operation. The author 
has had no experience with the Bricker pro- 
cedure with use of an isolated loop of ileum 
and considers it a formidable part of the op- 
eration. He has had some experience with the 
Gilchrist operation, which uses ascending colon 
and terminal ileum and depends upon the com- 
petence of the ileocecal valve to make the pa- 
tient continent. The secretion of mucus by the 
colon has been greatly reduced by having the 
radiotherapist, after localization, by means of 
a barium meal, irradiate the right half of the 
colon preoperatively with a dose of 1,500 r 
delivered over a three-week period. Apparently 
the author discusses the entire problem freely 
with his patients and abides by their decision 
as to the type of operative procedure under- 


am. WARREN A. YEMM, M.D. 


Surgical Treatment of Large Air Cysts of 
the Lung. Capel, L. H., and Belcher, J. R., 
Lancet 1:759, 1957. 

Large cysts produce disability by mechani- 
cal interference with the ventilation of dis- 
eased lungs. Marked compression of healthy 
lungs may produce symptoms. Surgical in- 
tervention is indicated for breathless patients 
with large cysts. Twenty-one patients with 
definite evidence of breathlessness were sub- 
jected to operations for large pulmonary air 
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cysts. The posterolateral approach was used 
in all but 1 case. These cysts were either 
excised, the visceral pleura removed and the 
air leaks closed, or lobectomy or pneumonec- 
tomy was done. Continuous suction was used 
postoperatively. Marked improvement was 
noticed in 9 and slight improvement in 8 
cases. One patient died on the fourth post- 
operative day, and 3 others died from other 


causes. ERNEST G. DEBAKEY, M.D. 


Human Fetomaternal Passage of Erythro- 
cytes. Creger, W. P., and Steele, M. R., New 
England J. Med. 256:158, 1957. 

It has been proposed that a necessary 
etiologic factor in erythroblastosis foetalis 
requires the entrance of fetal red blood cells 
into the maternal circulation. This investiga- 
tion was done to determine the number of 
unagglutinated red blood cells left in the 
maternal blood specimen after maximal 
agglutination by anti-A_ blood-grouping 
serum. 

Fourteen mothers with blood of Group A, 
who gave birth to infants with blood of 
Group O, were used as an experimental group. 
As a control, the same studies were performed 
on blood specimens from Group A mothers 
before and after delivery of Group A infants. 

The conclusions were that the average 
unagglutinated red cell counts of 14 mothers 
of Group A, who bore infants of Group O, 
were probably significantly higher at delivery 
and showed a significantly greater decline 
six weeks post partum than did those of 9 
mothers of Group A who bore infants of 
Group A. 

Data available at present show that there 
is roughly 5 ml. of fetal blood in the maternal 
circulation, and this is in excess of the mini- 
mum amount known to be antigenic upon 
intravenous injection. It has previously been 
observed that a few persons form abnormally 
large quantities of antibodies to an intra- 
venous administration of 1 ml. of ABO-mis- 
matched blood. This is thought to imply the 
presence of fetal erythrocytes in the maternal 
circulation in normal pregnancy and indirect- 
ly to emphasize the role of vigorous maternal 
antibody-forming ability in the pathogenesis 
of erythroblastosis foetalis. 

HENRY J. ROSEVEAR, M.D. 
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IMPORTANT ANNOUNCEMENT 


Contributors of scientific articles for publication in The Journal of the 
International College of Surgeons from Europe, the Near East and the 
Middle East should send their articles to: 


European Office of the 

International College of Surgeons 

6-8 Rue de la Confederation 

Geneva, Switzerland 

A special committee has been appointed to evaluate the papers submitted 

for publication. The Journal publishes summaries in English, French, 
German, Spanish, Italian and Portuguese. Summaries of articles should 
be included in as many of these languages as possible. 


AVIS IMPORTANT 


Les auteurs d’articles scientifiques destinés 4 étre publiés dans le Journal 
du Collége international de chirurgiens sont priés d’adresser leurs articles 
a Padresse suivante pour l’Europe, le Proche et le Moyen Orient. 


Bureau Européen du 
Collége international de chirurgiens 
6-8 rue de la Confédération 
Genéve (Suisse) 
Un comité a été nommé pour l’examen des articles 4 paraitre. Les 
auteurs sont priés de joindre 4 leur travail de brefs résumés en francais, 
anglais, allemand, espagnol, italien et portugais si possible. 
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